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X. Wm6^ of rats 1mm so^sgatod as to 
genwratioa ••*•»«««•••*•...•...••••••• at 
^HXe B« BiRter of fonxMi; rats sogsrogetod as to 
XittoF sovios »••«*••••••••..•.»*....••.•.••. 30 
l^liXs 3. JtaiMir of fmm liojm, g«aoai%itli»is X0-X?, 1&-
oXmlTO, sop^gatot as to Xittor sorios &M 
to mmtb •••••••«••••«••••««••»•.«•...•«.#«•. SX 
4* TkB mmhmt of rets bon in tho sovmtb, eighth 
aM aiBth i^tlts ootttrastOMl mitli tiioso bora 
%hm T9mix^x of ik9 ytar ..•...••••.• SS 
l^lkXo S. of yottag hm&t wmtMs oaEoX«Ulo&» 
8ii^i^>i^tM as to XittQV sorios eat to goaora* 
ticoi 36 
l^toXo t* lte%or of youag %om» aoaths 7*9 «»>Xttdo&, goa* 
ojpatioas wltkla saeb Xitt^ of tho 
(^:dlos 39 
fable ?• ]ltob«r of you^ bom* soatbs 7-9« geaoratXoas 
gxoufet wltbia eaoh Xittor of tie series ••.. iX 
^bXe 0, Iteber of ;roaag bom, geaex^tioiMi XO-X?, ia-
oXaslTO, sogragatoa as to Xltter soirles ••••• 44 
MXo 9, C^*8q.aai!« test for sigaifioaaoe of Aiffex** 
eaoes ia tbe meaa amber bora la tbe Xitter 
sosries 44 
tabXe XO. CM*Sfmare test for sigaifioaaoe of differ-
eaoes ia tbe »eaa aimber bora ia tbe Xitter 
soriosSiiitki ^orsoag m& labbeXX's Aata <M 
l^bXe XX* UMber of yooag rearet segregatet ae to gea^ 
eratioa 47 
fabXe XB* iGMBbor aasl poromtage of yoiuag roareA, g^er-
atiosMSi XQ to X7, iaoXasiire, seipr^tod as to 
Xitter series 4B 
l&¥i» US* Imbdr aaA ^ ymum roarodi f3t0 
MsBArnvmn^ «S!t Bultbsii i&alSB , 4f 
faM.fl H* i»f ^emg'islitters,. aoaDev 
aaS. porevatsgtt geatoratioius 10 
t@ 17 Itel^stire, 8i^sget«i as to littiMP s«r« 
las» aai to M>&tb 80 
faM« li. Wm%»w of ytamig l& rafttieed litters, tmHtmt 
aM. sgmmmtiimB lO-
17 i]iiil%«iT8, eagtagataft as W littar savtas 
maS. te groufat la laiitfala of six 
Bmtlis CfxtSB ta^la M} «...•..••.*•*••«..••• i8 
labia !$• WaiJmx &i fmm ia. t0ixm& lit tars» nas^r 
. m&X9&^ aa& parooatagS 'jraarad, aagragatad as 
tn Mttar saxias aai ta g»a«ratioa S4 
falala !?• Wm^:t of fmm 1^ »iltet0a& lit tars, atmbar 
raaiwi, ftsd paraaataga raarad, sagragatad as 
ta litter sarias a»& ta ipaaz^ttieat groapaA 9f 
IB&bla 18« WmSmt of fonag ia radaitaft litt«ps, ao&bar 
iwiirat, ami pareaataga »»araft, naatbs 9*8 la-
. alaslire, sagin^atad as to lit tar se^as apA 
to l^^imtloaji grottpad 53 
Istlila It. IMter af fmm iA radmaad littara, aoubar 
raarat, aat p^aata^ rea»»ft, »&atli8 3*8, 
laalttslfa, ssgragataA aa ta 'llttar sarias aaA 
ta gweuiiKtliia, groapat 61 
fable m» Ifewbar aaS. paraaataga ef fmi»$ raerad la rala-
ti«» ta tike slssa af tM llttar, gaaiopatlaas 
li-17, laolttSlfa, 8«^e^ta4 as t© llttar 
Sanaa ^ 
fabla SI. ItamlMftr a&A pera«ataga af yamag i^araA ia rala-
tl^a ta fl^za af tha llttar, gsiaiipad, #•»-
a»itl<»}S 10 to 17, iaalaalva, sai^ragataA as to 
llttar sarias 08 
•f-
St. SM^s' isi fmm is tiAuood SLittors, xm^sr 
anA foremtage gmeratlsas 
10*17 imlmlmf ll%%m ^m gemaMtA than 8, 
•0g3repi%a& an to Xlttoi? seiries &n& to Koatli, 
ia totoxifftls of six soatiis •.••••••.. 72 
S@. tatlier fa fmm ia littors, wmhvs 
mum&t m& potooat^f* teaimd, llttoxf sizo 
gr«at«r thm @, 8.«NP«gat«& as to'Xlttor »m(* 
ios aaA to ga»»iratloa« gvcmpod 78 
fablo m» Wmlmt of fmm la roSmooA litters^ saabwr 
roa»iS« and feireoatage raarod, lit tor siso 
gri^toar tiiw iKmtbs iaelaftifo* mgro-
gatoi im to littojr swrles a»& to g<morati^, 
fSWipaS: •••••«»«.»••••»*• 
f&%tlo @S* UMlMiv of T^sg lA £^tioo& Iitt<(^s» aimb«r 
mnTtAt ^ pi^mtage reazreft, iittot also 
grtfttir tleun 3, aoaths 3*8 loolaslTOt soiro* 
pitoi as to llttor sorios meA to gaaoratloa 75 
tablo M« %mA ml0.% of fmm goaeratloas 
16*1? laelttsivo, j^ gifogatoa as to Utter sor* 
ios ana to also of Uttor •.••.•••.••«•»••••• 78 
fa^lo 27* Itai wai^t of iromg at Mlitb, i^oratloas 
ll}*17 iteolmslTO, sc^ erogatoil as to lltt«p sor* 
Itti aaA to wmMh 88 
fa%»lo a®t inii#t of fmm at Mvtli saigrogatoa'as to 
littor ftoifios aai to g«a»£^tl«da •..••«...«•••• @6 
^%%9 29. Wimxk woi#it of fmm at B1 dtif^s of a®», gaa* 
«ipatl9as 10*17 imelttsiTO* sogropitad as to 
littM? 8-«rios ami to aim of littear at SI 
89 
Sb^Io 30. Vottt 3mil>ar of yoaag pm litt«r aa4 ama ifOiglM 
of f&mg @1 #f atgi, goa«ratioas 10*17 
iaolitsifo, 8opNi®ato4'as'to'llttor series aafl 
to Ma'^ 92 
Mm& maSam pm «s& ni^m 
w»ii^ @it sro^ ftt Ei tcKra of aga» &Amm-
ttomii I^ Xf |ii«S.ti8liiN»^ . a8 to 21t-> 
t«r atteias a«A i&'ialax*-
taia &t six no&^a ««•»*••.•«».««•..•.•»•••••• 94, 
WbMm Si*. 'Wcxm» #f asllmita tm »aaii waig|i% of yoaaag 
at Si' t4^8 eX «ge» gaa^eratiesA la.*» 
as 'la 11% tax- MX'iaa and 
«# math, is iatarrais of alz nantto' «5 
Mm Mmm. msSsmT of jmee^  pm iit^ aar aM mtm 
wkilpit af yoaag at S3, de^ a &i' 9&n 
aft ta Xittar Bttclaa aM ta fffiotasatiem ••••••• ffi 
Vftl^ia SNt* Ibiaa nai^£> af yevuii pair aaft mc^a 
of 3miag at $i A^s ^ ai^* 8agra(pita& 
.an fa iittas aariaa aaA to g«aax«ati^, iproapad 98 
f&yiM S$0 Mmm iHii#t of irmmg at 2d 4^s of aga,, gaa* 
9m%imM l,6»S& iBaliislTa, m^^igataA as ta 
l,itt<e^  eaHae m& ta sisa of Httar at S8 Aegrs 108 
SsiMa SS. laaa of f&wm littar aai m«m 
vai.g^ af Taiiag at tS Aaara af aga, g«B(KE«ttoa8 
iaaimelira, ai^<NpitaA aa ta' llttair' saz^ 
ias anl to mm%h 104 
l&tela i?t KttEm wnibar of littar aaA »aaa 
mS^t &i ;r«img at E8 of aga e^p?a#atad 
as t@ iittaif savlas a»l gaaamtlaa «#••••• 106 
1^ %l.t 38. aistrllml^   ^ of oattnui' 
t^laa i»l0fl»rtaA ib M sataA yats ...«..«•••• 109 
lilla 39. diatriMtiaea of lieoigl^ af eaatma 
i^las o^aaxvad ia 10 tumatad x«ta ••«••••••• 111 
fiaMa 40* ta%la of tha fraiiijaaoy dlatvi^titlon 
ef laag^ of oastrua ajNid^s o^arrad Sa Si78 
iMtai meA 10 amatad jrats xi£ 
Silble 43,, &t Xm^h of eeatms 
ejrfies la Mnx&%e& m%» ••••.••••.•.•..•.•.. 1X9 
%aibl« 4&m dlstrxbutrlim of X*iig%k of oostznui 
Im IQ mmt«A m%» 
Si%ae 43* £ritt to Bsact o«9tnui, young 
fluoklet 1X5 
fatiXo 41* ^aslyais &i mrimm of daya fiNini paytaari-
tim t@ tli« m«xt «»«0txms, fdU^wini; sus^iag 
of tlta litt«7t sR^««&8iT« Xlttsre .•••».• X3J5 
1^ %X« .ptxli«y?ltl0m t@ nmA mstxixu, ysu&s 
aot xNsared 116 
fafele 43* fesftill^ pa? ee»t f«» »0W»®«881t« llttaw 117 
fable 4tf» feiftlllty pw ««iit l^y gaaeratlea la litter 1 1X8 
laMe 48* f^lXity pmt eent f&r VEMHieaal'ii) litters, 
13*18, laol^ slire * ut 
faille 49 • fertility per o«&ts of 14 rats mted m^nm 
'^ ires »»Bths oli, nmmm& wltb'litter wm-
txN»Xs auited at seaeaal »aturi%r * 120 
$0* WmqmmW tistri^ntlda @f the age amd w«4glit 
atttjlie 0pealBg &t tbe Yaglaa of 233 rats •••• ij^ 
'-%l^Xe 9X* ft«(^4m«y 'iistriMtloa of tiM at first 
®ei«tra8 of S8S rats 124 
tittle M* ireqaefliy distribution of tlis atotilwr of days 
eXajNilag fr«» the opealag of the vaglaa to 
the first oestrus la SS8 rats IBS 
»Xe 5S. dlstrlhatloa of the age at first 
SHitli^ of 3X7 i^ts XS7 
l^hle S4« Bfotmeai^ dlstrlhatloa of the age aad wel^it 
at the flri^ fosltlve oatlag of SX3 rats •••• X88 
^hXe iS. JRretmea<^ dlstrlhatloa of de^ elapslag fern. 




liM.« Si* of feoalo rat aft fosltlV* »&«• 
lag for fnis#e90iv« iittare •**«•«.•*...••*••• 1S9 
§?• 4i8t2ril^i@tt of me of tlis 
reptodM^ti'^ speii ^ ilS mts «««..«•*,•»«••• 131 
fiftbXo i@. Wm^my distwilnaiios of ttie ago at last 
oostsms of Sf fanalo smts 13S 
fall# St# ilat^featioa' of tlui ai^ at iaat& of 
81 fagntlo rata ••••.•••*•.•••*•«•»*•»•««••••• 1S2 
9al»i« SO. Bajj^ifttatloii mA pi&oe»tal par eoata •••••*•• 134 
table iX* fyo^imo;^ tistsril^tiiia of fko lemg^ of gaata* 
tljia f«dLo& in Ml.proiBaseloa «••.•••,*•••••• 139 
fi%i« SE« S«imtk of @e@tatioa foifSM abowiag »Q«n0 for 
Msoiwssi'ro Xltt«i» 1S5 
S$» J»aly»4s of twtaaoo of ttos X»iigtk of gaata-
tiin 3^rioa fot Utiooossive Utt«rs,' oBltilse 
Mtt^  @ 136 
fl&lbla $4« of vaariaaoo of tiie of gaata-
tloa poriot for atioeosi^Yo JLitt^a, onittlBg 
mt0m «* fg am @ 136 
Tft%lo ig« liiM ia.netgbt of yomis frem 4*1? da^a of 
ag0» sM^gataA ma to litter'aftriaa aiiA to'etso 
of Xittoif at 17 iasrs 140 
6i« Hoarn wmibme of i^mm Uttwr aaA mottti gain la 
iiroi#t of fmm 4*1' Aay® of »a^» »«?!«-
^tet as to littoj!' soriea aat to mmtli ....»• 14» 
•SsiMo 67. Xim awtwr of yooag p«xr litter a&A meaa gala 
ia walglait of ymm 4«1? ftajB of age, 
se#ragitoa SO' to' litter eorioa' m& to' i^aera* 
tioa 243 
%IOle §t. Koaa piia ia 'Holgbt of laotber frrai 4tlfc*17th day 
of laetatioa, segSfogatoA as to litter aeries eotA 
to ffizo of litter at im Say 147 
-<! 
19. Isea in &t mthiow trm 
$ M f  & f  X « e % a t l e & »  m  % o  
B9ttm imd to 
mile Mtm, iJx might ttf mthm tern 4^xm 
&a7 «r m to 
tmeim ftnl %@ gdiuratl^, mu%M 11*4 •••••• li$0 
fiaM,* flm Wmsa ia wiigbl ®t 4k%h"VHk A«qr of 
lUiuittitiimi «» to' Xittor 9ml*» asA 
t9 miBlits S-IO 
| S 3 3 S S S S l i  
s i s  i  i  s  i  i s  
s  s  i  s  i  i  s  i  i  i  s i s  
1NS« 
fls« tS. %9m gfiia lA Qf jnnsims 4^Xf Aays 
ai^, aaft 
to gfisoratim ••••••«»•»•.•.••.•••».•».••••• 14& 
fig. M* to^BsioiL Of mmm gaim la wiigbt d ii@«]Ei0!r 
imm 4%^ %& iccr @f ea slaw of 
U%%»T 8« tay 154 
?ig* 3^. Um& (pin iK of ai»tlitip tm^ 4i^I7tk 
iaj ^  ia0liatloii« s«g3Nt|^l!«&'aS' ' 
aarias m& to mm^ ••••••**••.•*••«•••.«.•.• 1S4 
7ig« E@. K«a gais Im ift« of a^tbat freai 4tb*1.7tk iajr 
af 2,aofa«i<»& 8a|sraea1ia& as %& littttT salvias' 
1^ to gaitacatli»&« IM 
fig. If. laaa @ita la i»%» of »atli«r Ihem 4tlt~I?tk tay 
0f iaetatiaa sagri^atat as t@ iittiw aaries 










maSmw o£ jmog 1B »ift«ui9d iittas's, 
s^attA, aiMt mmMha $»S 
l3ielmsif«, .iagra^let as to aexlea 
 ^'sttttae ia 3peSti®e4 llttars. Biaabes!' 
aai tmm&, mmth» S»d in-
dXwsiY«» tt«gr«gat<ii as %& iUt«r serisS and 
1N» gm*mUm 
9£ fmm 3^01 Uttcnrs^  mm^mt 
mi. p^mtage ro8:ro&, §iBmm%Xm» 
%Q»Vf jU&oO.tuii'ra* iitfar sisie greaHer tium 8, 
•iip>tt(p%ei as to Ilttai* seirieB and to iMnth 
in x>»i»i>ed iittars, wmh9v 
r«araA» aai f«s>emtag« raax^t, Httar slsia 
^oatar tlto 9« aaippai^twl as'to'littar aerias 
aM to e«aax«ti&xi 
Mbasr of yafoag la sraftaeat Uttirs, auabar 
^as«d« «bS faraaataga raairad, lit tar slssa 
Ipraatar tlum 8« mmt  ^t«S laalmslTa, aagra-
gat#d as to littar saj^as aat to gaaaraticMa •• 
of la r^iieaft littars, mm^v 
xmifaAy aai fateaatage s«araA, littar slza 
ll^at«r Hibm S» mm^B M laolttslTat aa^a* 
gaM as te Utter sariaa aM to geoiaratlaa .. 
Ilaaa wilg^t of at lilrtb, i^Kearatloas 









falsla fIXX, laaa «ai#t of fmm at Dirth olasalflad 
aaaordiag to litter aarlaa mi. to i^oratioa xfB 
IMbla M* Maaa wel^t of at SI taya of aga, gansr* 
ati^ 1©-17» ©lasaiflat aa^r&lag to littar 
aarias aad to moatl^  179 
fttbla X* wai#t of yoasg at 88 days of aga, gaaar* 
atioaa 10«20, alasailtad aaaordlag to littar 
aarlaa aat to moatlii X80 
Mm M«aa .gaiA im weight of |^$«ag trm 4-17 laya of 
age olfiSslfiM aeooirtiag lo ssrlea aaA 
to %<sai«ii m 
ISI* Wem. gaia Im of ymm ^1? of 
opi olAseifit4 aoeordUjtg to Xittot soxloa araft 
t& gmmsMim IBS 
StilHo mi* losoi gfttm im ifoiipit of mtlmv trm 4t^*Xf1ili 
of oJlasslfloA mnmHXm to Ilttor 
mrimB fifit «o aoafhit gnmpot .•.«•«••••»•••••• 188 
faliitt SIf* iiimlyftis of Tarlaso* of aoaa gala la ^ight of 
m%hM3t 0mm. of laotatioa, oiasai-
fSj^ aftooJNUliig %t littwr 8«a?i«8 m& t& goaora* 
%tst& within. Xt%%9m  ^ wmha U-4 «•«,...••..••• 1S4 
fat>le of irarlaaoe of aieaa i^la la woi#t of 
txm mk*lf%h tay of laotatloa, olaasl* 
fiM ao^rtiag to llttoi* seadlos aad to g«iiora-
tioa littaim, @»iO •.••«••«•••*•• ~ 334 
Ista'blisteent of Standards 
Tbs el'blao rat liaa ooiitributsd ©xbensively to tlie Icaowledg© of 
iratritioR sM is BOW SO miferaally employed ae an ©xperItaent&l 
ta roseareh that any statwaant in regard to its Iraportanea in tlais 
raspect is umecessary. '^Iiow®vert ettidjrine tlie reaction of exneri-
aental, imfcsals to the faoding of test diets it la efident that a 
fettowledge of the bahaTior of aoimal animals la desirable as a oasis 
for ooraparisoa. Any response of the animals to tae experiraental 
'fagimo oaauot be properly sTaluatad unless the nomsl condition of 
similar animals grom under ataniard conditions is known. Actually, 
very few norms .have bean sstabliBhed Ijy inreatigators in tJae field. 
Data, pertaining to the particular colony tmm wliich the experi­
mental aaii'ials sir© d«riired for us® la the inresti gat ions offer raaterial 
of iaport'iine® for th® d@Telo|ffiient of needed noms. Data are required 
relating to physiological develo-puent such as i-ate of growth, ability 
to reproduce and rear young» physical condition in adult life, end 
records of loageTity as ??®11 as certain physlolegi eel and biocheniecil 
indexes that are \iseful in judging physical derelopmsnt and integrity. 
laTironsjenfcal conditions, laethods of handling ana breeding, the strain 
of the stock, diet, and probably other factors influence the aniaals. 
Since tbess factors ®re tiot tiie saae,. and ia fact cannot be tive siims, 
in all laboratories, tiie mvml coMitioa aad beixavior of the animals Sa 
imj one laboratory must be detemined before tae inflixeace of the diet 
on msf physiological or bioeiierdcal measurement can be ascertained. It 
l3 for iastanee, that growth rates ai.'« not the sarse in all colonies, 
larhart ia 1935 charted th® rates of growth of rats from colonies at sev­
eral iaatitutioas iacluding the Wistar Institute, Y&le University, and 
the University of California, and foimd that they varied quite ?ji(i©iy. 
It ?.lll become e-videat in the course of this dissertation that the average 
reproductive and lactating b@haTi.or of groups of nomal rats also varies 
from colony to colony. 
fhe stock colony of the lutrition Laboratory of the foods and Nutrition 
Departiaenl of Iowa iit&te College fyraiahes data atelrably suited to the 
©stablisteent of standards of behavior and development. Since March S8, 
1932, the colony has subsisted on a imifora diet. Th® animals have been 
Jcept in aa environnent m; Intalned as nearly unifom as possible and have 
been subjected to similar treatiaeni. 1?hey are derived from a pair of rats 
obtained fro® the Wistar Institute whose genetic histoid -was .inoiim for 
fifty generations* Since thea the colony has been propagated by olos® 
inbreeding (brother and aister matings). 
Homogeneity of the Colony 
It is also iiaportant to determine whether the stock colony is supply­
ing experiment id Hnimals which aaintsla a reasonable homogeneity over a 
period of years. Is the c-bserved response of the experiaoafcal unlmals due 
to tJi© traatmeat or to clj-suglng conditions in th'-i stodc colony? It is 
posKilal® ttiat geastic clifi'erences liaTe aot beea remo-vred by the plan of 
breeding used la tlxe irariotis labor-atories# In this event, ctonges pro­
duced ia say .laeasufemeat used, to test tlis mtritiGKEl efficiency of a 
diet can not safely be ascribed to the dietary adjtistaent. An accelerated 
growth. tbT'mifJbtotJt more than tea generations (Mendel and Eubbell, 1935) 
lias 'beea reported as a cliaracteristic of tli® colony belonging to the 
Oonaeetio-ut Agricultural Ixperlaent Sta.tlon. '^he fertility, numl3©r of 
youjig bom, and percentags of ycrang-weassd each shov.'&d a laarked increase 
over tliis same period of time. In tills particular instance the chaBgee 
'tfer® attriteited to an in^roT&ment in the stock ration. Obvioualy the 
colony was not a suitable sotxree of test rats for specific experiments 
in this interval, Iven if tiie genetic lioaogeaeity of a colony 13 estab-
lislisi there may be variatioa ocGasioB.©d by shas^ing seasons, tii® number 
of the litter, that is, whether first, second, etc., from •s&lch test rats 
are taken, the age of the mother, etc. 
Suitable Criteria 
It ie becojiiiEg Inereasingly evident that gain in -weight alone does 
not fiiraisk sufficient iafoamstion for the nutritional evaluation of any 
diet. As early as' 1915 McfColliim and Davis ©aipheslzed the fact that nomel 
rate of growth ms not auffieient evidence for juaging a ration adequate. 
In studies on the effect of the addition of vario\is lainerals to the diet, 
fossle rats, 6ilth -nigh gTOwijog at the aoxaal rate, were unable to produce 
and rear youag. Sa®3aas,a, Rouse, Allen, and Woods (1921) found that a 
-g©-
diet eonsistisg of white bread and milk ( i n  tiis ratio of four parts to 
om) sufi'leed for aojaal growtli but not for reproductioa. Sliertiian and 
ffimlfeld C19S2) noted taat iiie-i»easiog tiie proportion of millc fi'om one-
sirfeli to two-tlilrds i,R a diet made up of vrhols milk powder, groimd xfaolt 
wbeat and sodium dilorid® feifora'oly affected 'botli reprs^duction &nd 
lactatioa. Mot oiil.y were e larger nmbsr of youBg 'bi'sm, but a larger 
parcantage of those bora w@re rearad tiiaa ia tlx© first inetanoe# Fan-tales 
matured &.% aa a«irli®r ag®, as sliom 'oy the birth, of first litters, and 
slioifsd a longer reproductiT® spaa CSla®rMn and Csapbell, 1924). 
IvaiK aM JiiBhop (iSSSj disoofered a very sansitlve mecliattisia for 
iadicatiBg nutritloEsl w®il«bsiisis in thsir studiss oa oTuletion rhjrtina* 
WMa certain inEidecojate diets wer® f®d th&j fo-ond tliat the xauabar of 
osatrixs cycles oeeurring in a eertain iaterval were greatly reduced and 
that the mevaztt Xtagtli of cyol© was incrsaasd, la sasae cases oimlatloa 
ceased ©ntirely* The abnoHaal oestrus- baliavior was sometimes accompanlod 
l>y nomal growth| at other tiraes by subnonaal* fJieae autiiors state, IJOW-
6T©r, "thai oTOlatioa is fsct, compared witli implantation and placen­
tal, fraction is a relatively hardy meeiisiilsm and tliat mueb if not most 
sterility must be traced to uterine failure" (p* 319}» 
Howeveri the sensitiveaegs of this aeeheaism has been "oorne out ia 
other studies* for iastaaoej, temperature has been found to affect tixe 
leagtb of the oestrus eycl© {l^ee^ 1925)* Rats kept at a tmpez'ature of 
gS C* showed oestrus cycles wMcli averaged 4*8 days in length* These 
BBsm rats liiea tept out of doors where the tmperature dropped to as low 
as oils® C*. shewed eyclee averaijing 8,6 days ia l-;iisth. Light from ordi-
aary electric ligb.t imlhe Ime also b&m reported as affecting the ovulation 
•21-
rhytim {Bromsn, 1937). Gon^imms llglit proloaged th® period of coml-
flcation, thl0 stage soaisti'sies lasting throng the whole of the lightlttg 
perioi, 
Tha foHaulatloa of recorda pertalaiag to rei»rod,uctioii and lacta,tion 
that may be tised as criteria for Judging the Yalti® of a filet are of special 
iatereet to the Hutritioa Laboratory since ifl th® extanslT® asat stuaies 
Cfiloos, 1937, and others) which are 'beiag eoMucted at the present tiae, 
It is these fsinotlons liiich suffer impairment, 
Pmrpos® of the Present Investigatioa 
fh® ireseat study is third in a series in which an effort is 
beiiig aade to formulat® norm repraseating the arerage oehavior of the 
stools: coloiQr "osloagisag, to the Hutritioa Lslsoratory of the Food3 and 
lutritloB Bepartm®!^ at Iwa Stat© College. The first study (Timsoa, 
19r5g) was am astal/sis of the groiffch of rats raised in the colony during 
the fmm 1928 to 1951. The seooad {larhart, 193S) reprsGsnted a prellia-
imry analysis of the reproductiT® perfomaiio© based on 95 f®aale rats 
gro-wa ia the laboratory, ia 1934 and 1935. 
The praseat study deals with the reproduetiye and lactatiijg bohavior 
of SOB® ^0 rats ohserred iuriag the period of time dating from Maroh» 
193S to April, 19», 
The pi!,3?pose of the pi'esent investigation may b® briefly siiffiaarize^S 
as follows! 
1. estsMlsli staMarfis for 
a, Sepro&etiT© l3£»lia-rlor 
'b, taotatlag ti^mrioT 
2, fo the hcsaogeaelty of tli© eoloi^ 




'Bie data used in th® ®stablislm©at of tha standtirda and ia the 
testa for horaogaaaity were obtained from reoor^is kept from M&roii S8, 
IfSg, to 193S, Ih tl» lutritioa Laboratory of tha Foods and 
Kxitritloa "Department at Iowa State College. 
Miimla 
Stock 
The rats from which the data 'sera obteiaed -mre of Wlstar stock, 
strain A. fh@y had beea labrM by brother and sister jsatings for fifty 
gsaaraticms pr®Tlou.s to th® time that the stock was secured by the 
Miitrltiott Laborstory ia 1988. They comprise the sixth to the twenty-
first gflaaerations inclusife, of the rats of the stock colony raised ia 
th® lutritioa Laboratory; thws th®y are ratB representing tba animals 
proaucQd fr« th© fifty-sixth to the seveirfey-first gensritl -ins of tli© 
original strain of iahred rats, 
Sats from eeeond litters only -were kept for breading purpoaes. 
•2^  
mm.. 
Th© baaal ilet f®d tlirtjxigliout tlia ealslr# time is 'ifeat is known as 
St®®aboclc ? l» the Mistritioa l.aboratory aad is a »odlfication of tii® 
reO'CWBiaadad by la 102S, 
fb# coB^jositioa of th® St^da^-elE T basal ratloa is as followsi 
P«ir cmi 
Cor» jBUm 64»0 
l.iaa»ed msal 1S»0 
Alfalfa, ground g.o 
Casdia, crttd® 5.0 
So€iw oM-oria® o.s 
Cal0iw oarboaata 0*S 
l®ast, baker®* 1.5 
T®aett, Irradiat®*! 0.,5 
iSie»t g«« . 3i^ Q.,>,0 
Total 100,0 
Siafpl«witt%s to the baeel dl«t coaslst<frt oft 
!• Kllai a»d fortiflti 
g,* 
S, B««f, rmw, gifo^d 3»«3id 
fii® Ella wa® bom^i ta saffieleat twaatltl^s »aoii winter to last 
t&e yaaa?,. It was liqulfisi Ijf aixtog 130 grmM of Htm and 
m& tuart of 4istlll@cl water in a Hotert mixer at third spe«d for fiv« 
-s5-
miatttes* fiie liquified Kllm %-m& tli@a fortified as follows: 
Klim, liquifiM 1 q.t. 
Cod Itrer oil 1 tsp. 
Tmc® slameats, solutioa ?. cc. 
fh® solution o:f trace 9l«®ats was mads up aa follows: 
later 100 cc 
Potas0lym iodide 0.080 fpa. 
Maa{iaa@sa stilpiiat® 0,316 m* 
Potasaim almiaiM sulphate 0,096 gm 
Copper s\ilplmte 0.407 gja. 
The basal ratioa was fed a4 litaltm. 
!l?b.e Klia solutioa was f©d at the rate of 
1, SO eo. per day to ®aoh femal© witli a litter 
E, S5 ce» per day to eack pregnant fmal® 
3. IS,5 cc, per day to ®aeh restiag female 
4, 12,5 ce. p©r day to eacla mal® 
Tae lettuce was f@d in th© of 10 to eacsh rat three times 
Begiaaiiifg laauary 6., 1933, 5 of meat -nQve fed STei^y day except 
Siaadaf. S€t&v April 18, IfSS, this same aaouat was fed three timea per 
ireek. It xim, measured from a spooa wMcli iiad 138011 calibrated to contain 
3 
Distilled «it@r was supplied M libitwft, 
Tha various siippl««iits ware added to the basal diet in aE effort to 
make tije ration more effecti?® for ta© support of reproduction. During 
a 
-gs-
tte fell oS 1938 tfe,s aotbsi' rats wax*© faillag to raise tiielr youag. 
flie yo\mg w»3?® bora fully laatiirad, tet mB'm xmdarsiz-ea, diy, and scaly, 
tn saay eases tia®y tws-e m%m by t.li@ mother -witMn a f®w days after tiiey 
wsr© 'boim. Tli® solmtlon of trae« #l®iaeats aad the meat were added la 
tha hope tixat thme difficulties wttla b® prsTOEtBd, 
fresh silk iastead of Klim -ant cod liver oil iser© used in the diet 
mtil Octo3®y 1, IfSS, wliea it -was foiaai tlat tfe.® yotmg could be dsplstad 
of ttieir stores of Tlt.s9al» A tn about two wdskisi resxjlting ia experi-
msiital aaija&ls yhlQU were too i^all for us® la vitamla A assays, T3a® 
ms9 of dried vdatej? lallk aui tha addition of cod liT©r oil, as records 
ia tiio la,b0Tatory show, appreciably red-acad tiie variability in. the 
tmatitf of Titasin A that occurred ia tli® stoeic diet wlien fresh milk 
was used, 
^Jjatil October 1^ X334| pairs of 'brsediag rats were .kept in large, 
*tr#*m®sto. cages 12 x IB ineiidSj, with rslsed screan Ixjttms, llian tiie 
f0»l9 Wits b@easi® prepiaat they mm plaoed in roTi»;l -wlre-mesh cages 
alas iaehss ia dimmtm aad if«re kept there imtil tii® yoiaag •mre weaned, 
'mki&n. thsf W0r@ rettiraad to th,® brssding cages. After the abov® date, 
eactb. £«;il© rat was kept ia the ains-iach, cage^ being placed -with tli® 
mala only iittring osstrua. Bedding la the form of siireddsd tissue paper 
was sappli«d from tiie time tixat tli® youag mvQ born \mtll tbsy x^ere 
two w06kB oid» At four days of ag® all littere coatainlag more tbaa 
eigiit jomg ware reduced to tiiia ntmber. 
"i: 0 basal cll®t was plaosd la wido-MoutJi glass jars which wer® wired 
to %h& sl4# of the cage. The water oontaiaers wer© either open glass 
jars or oulsttl® bottlsa# lif.Kifi®a Klim isith tla© added supplements 
was placed io a amall ohtm caf* 
Tb,® ii alias ware stsrillaM tkre® times a week, ths oagas oaca, 
the t@ap®ratmre was aaiataiaei as nearly coEstajat as possible* 
DuiflBg ttots grester i^rttoa of tfe® year it tisually ramaiaed at fr<m 76^ 
o to 80 f, Borlsg. tb.® Iiot srawr moath©, howeirer, it oocasioaelly rose 
as Mgli as tO® tO- 94® f. 
Tagiial Smears 
Bagiimlag oa October 1, 1954, Taglnsl smaars were tsk@n. daily after 
the opealaag of the vagiaal orifie®. The tecimiqu© emfloyed was that of 
I.OKg anA Kvaas il933j» Th® glass rods used were two milliiseters is 
diameter asd aboiil § isch®® long.*- the tips beiag fir© polished.* The 
sm»ar was examiaefl la a drop of fiistilled water uadar the low power 
ClOxJ less of a ai0rosoop«* 
fh® stages of the oestmiB cycle ^aocordisg to l»oag and Itshs, 1922) 
wer® oharaoterized as follow®? 
usubi isaigth 
ia hours 
1» Ipithelisal eolls oaly proeatrus 12 
2* Epithelial ead aoTsified csHs - oestrtis) ) 27 
'Si' CoCTif i©d eells ) 
4# Corttifldd s®lls and laucoeytes - metaostrus 6 
5« Leaicocft©s,, epithelial aad cornlfled c®13 s - 48 or the 
iioestras x*eiaelnd«T of 
the cycle 
fli£§ tliB® of Iffiplaiitatioa was dstermiaed by noting tii® day wh@n red 
bloQct eells occuiTsd ia the ®i@ar, free blood in the -yagina, or botla. 
Dally mginal smears wsra takea oa a gpotjp of immated rats in. order 
to at^idy the osstmal beaat?ior uniaterrupted hj pi-egnaacy. 
Matlag 
from Maroii 28, 1932, to October 1, 1954, tix® faasles tjere first 
mat®a at weasiag, %hB.t is at S8 deya of age.. After the latter date 
th&y were mated et sexfial aaturity, tli&t is at the seeond oestrus (stage 
oa® or t'{») followij^ tk® openiag of tiie raginal orifio®. Copulation 
usujilly tak#6 flac® ia sta^e E, sometimes late in stage 1 or early In 
stage 3 (Loag and l-rans, 198SJ, 
A aatiag mm considered positlT® wlien. spera were present in tli© 
sswar, vfbBm a veginal plug was found, or wiien both conditions preTailsd* 
After a jMssitiire jaatiag th® male was rmoired fraa the cage. In case of 
failur© to tet®, the fmsls vma again isolated upoa tlx® appearance of 
stage four or fiw of th® cycle, fmale was rsaated at the first 
oaatrus followiag tiie weaaiag of tbe litter at ^ days of age, or fol-
l'Cr#lng tfe® fleatli of the litter, or at tli® next oestrua in tlx® event tMt 
fregaaaey did aot easue. 
Certain of tii® fcaales wsi'® ored for tlieir entire reproductive spans 
otnera only until they iiatl borne two or three litters. 
•29-
wmsLm m> disojssiok 
l®fi?aduetite bdbavi©r 
la rmxioat to Blm. ant .amllfar. at lltt&TB. x3gQ4uo«a 
The amto®r of yoxing bom aad rear®a aad the wights of these youag at 
crltioal periods from biyth to w®aiil.ng are important ^maasures of the repix>-
duotlT® ability of a. fssaal® rat. 
Mwljer of yptiiw r%ts t?ogB.» Oa ©xwiaattoa of the 1154 litters bom 
Saibl® 1, Mmlsar of youag rats bom 
s@gregat@d as to goeeratioii 
i i ^mbsr of yoTj^ 








; B«r litter 
$ i m 6,2 
7 9? 6.4 
8 m 408 6.8 
9 m mo 7,1 
10 fm mm 8,0 
11 29 nm 8.1 
IS 70 soo 8,6 
13 ?S 694 9.0 
14 m 889 8.8 
15 us 8,S 
16 78 8.8 
17 u 5S9 8,2 
18 44 4m 9,2 
• 19 84 801 9,S 
BO 56 SOS 9,0 
21 2 23 11,5 
fotal 1184 9443 8.2 
•so* 
the period of tliia it we foimd tliat tlie arerage nsamber 
of yoiittg bora per llttar was 8«S .(table 1}. fo detenala® afaetJior there 
miglit be Tariation occasioaefl by ohaagla^ seasons, geaeratloas, or litter 
eeriest it uras -mcmmvy to proceed ia a cautious maimer sine® data of this 
sort eaanot b® ootained in a regular patters that leads itself well to aomo 
of th.© better knows, methods of aaalysis. fbe data were first set doisn 
acoordlag to geaeratioa as la t®l)l@ !• frcw inspect ion of tliis t&ljle It 
can be ©tan tliet tiier® m® a teateaey for the mean aiimb«r of youag bom 
per litter to t>s lower ia tlx© early aad amefeat hi^er in tiie lat® gener-
atioas, tb# latemedi&t® figursB remaiaiag more nearly coastant. Conse-
qu®ntly> tM 10t.Ji to tk© l?tli geaeratioae iacluslve were selected for study. 
It is obTiovB from taW.e S tMt 4iff®r@aces ia the mean number of 
fsttle S. Muaber of youjag rats hom segregatecl 
as to litter series 
i t 
Litter i Hmber « 
series* * of i 






































Tffta 1154 t44S 8.S 
"fitter serief refers to tfe® poaitioa of the litter bojae by each female 
mt, i,e,, whetiier first, seeoadi third, or ete« 
Tabl® 3. HumbOT of young "oom, ganerations 10-17, 
iacltisiTe,, s5@gregated as to litter series aM to month. 
« 
« • Swn'tjsr or young 
Litter J Moath J Sambar » • , bo;m. 
series ! # • of • • Mean 
I t litters t „ fotal : t5©r litter 
1 1 11 9S 8.6 
S 8 65 8.1 
3 20 175 8.8 
4 11 98 8,9 
5 15 117 7,8 
6 16 134 8,4 
7 S 57 7.1 
8 16 133 8.3 
9 80 15S 6.6 
10 23 SOO 3,7 
11 31 245 7.9 
12 OZ 149 8.8 
fotal 19© 1601 S.2 
S 1 35 336 9.6 
2 10 91 9.1 
3 a 75 9.4 
4 8 78 9.0 
6 81 210 10.0 
i 11 98 S,9 
7 m 13S 9,2 
8 1^ 109 7,8 
9 4 38 7,0 
10 24 2S7 9.5 
11 18 164 9.1 
12 850 10.0 
fotal 193 1798 9,3 
S 1 18 149 8.3 
g 19 163 9.1 
3 SO §61 8.7 
4 7 Sg 8.9 
5 8 65 8.1 
© 5 55 11.7 
7 1 11 11,0 
0 S 47 7.8 
9 10 73 7.3 
10 10 76 7.6 
11 5 IS 5.3 
IB 13 186 9.7 
fotal 127 1084 8,S 
(Costlmisd oa »axfe i»g®) 
fabld 3 (eotttiiiuied) 
4 X 3 SO e.6 
s ? 4@ e.e 
8 15 110 7.3 
4t S4 205 8.5 
S go ISS 9.4 
@ 7 60 8.6 
7 8 64 8.0 
8 g 17 8.5 
t 1 10 10.0 
10 4 30 7.5 
11 4 31 7,8 
IB •4)^ 9.0 
Total 100 8SS 
S 1 1 g 6.0 
2 2 14 7,0 
3 5 4A 8.8 
-4 3 18 S.o 
, 5 IS 138 7,7 
i 14 103 7.4 
6 47 7.8 
s S m 6,0 
9 @ 40 6.7 
12 . . . . . ^  ..9 9.0 
Total 61 ji4-4 "A IK «/ 7,4 
3 S 1 12 IS.O 
4 1 9 0.0 
5 4 30 7.5 
@ 4 32 8.0 
7 IS 77 6»4 
8 5 g7 S.4 
9 S 4@ 9.S 
10 i 4,5 
Tot si S4 24E 7.1 
1, 2| 1 S7 600 9.0 
3 k  ^^ S 43 56S 8.5 
s 73 6gl 8,5 
4 50 437 8.7 
5 &4 S80 9.1 
e 37 327 8.8 
7 S2 S70 0.4 
(co^ijpsioaass'^g^ 
-38-
Talsl® 3 {contlauQd) 
U 3» 8 m 30© 8,1 
3, & 4 t 35 344 7.0 
eofit. 10 m 533 8.7 
11 m 4S6 8.1 
It 9,5 
Total §1® sm 8.6 
Srand fU mm 8,4 
Tabl® 4, amb®3P of rats bora la tli« aightii, 
sM alatb aoatlis eoatrastttA with tlios® bom during tlie 
r®»iain4®j' of year 
t * t Ifeffiber of jomg 
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Lifter NO. / 
" 4 
• Mean of Litters? l,Zj3,4. 
I I I I L J ^ L 
/ 6 /O // /2 6 7 
Month 
Fig. / A/ea/9 number of young born per lifter^ genera­
tions /0-/7, segregated as to Utter series and to month. 
No. of Litters^ for^^—Jine^ 
I  1  1  1  1 — n — I  I  r  
€1 43 73 50 64 37 32 58 35 6/ 
—i 1 
56 €0 
yf,mKg 'oora per litter existed la tae litter series; b.eac®, in order to 
d«t«imin0 wiistJier sassoaal veriatloa existeci, the data from generations 
10 to 17 w©r-3 sat out of litter series and oj montii as in table S. Figure 
1 presottta the sarae data grapMeally, lo mnA&il seasonal v«iriation is noted ia 
the data. Emfever, figure 1 indiostes a domws.rd tr^ad and greater ir­
regularity d\j.ri»^5 tlie asmsr and ©arly fall» If an intsrval of three 
months be chosen as reprasenting a seasoOt it is found tiiat ths aiaan num­
ber of yoimg born per litter from tli@ 7tli to the 9th month inclusive ia 
smaller thsm the mean o^btained for the remaining months of tla® year (table 
4). As great differeaoes could not be detected for any other three months 
interval* 'i'li© nlntii moath^ on the average, showed a, lower figure tban any 
otiier single moatii* It has previously been noted that the l*:..bor"<tory temp­
eratures for til® siffl!i©r months rsaained much, less eonstant tban for the 
winter months, ssssetiass reaehing teraperaturas of 90° to 54*^ f. It seems 
Strang® ladesd that those increased temperatures could in any way affect 
the mimbsrs of yotmg bora. A possible eacplanfttion mi^iht be that either the 
number of ova produced or the intra-uteria© mortality was affected. It 
is possible also that the viability of the sperm tms affected by the hi^ 
tM.psratur8s, A somewhat lower temperature is mftiBte.ined jnormally in the 
serotua thsn. in .th© abdoaiaal cavity (Dukes,. 1927), If the testielea are 
confined to the abdominsl eavity ia adult guinea pigs the seminifero'us 
tiibxtlee show ma.Eked degeneration Mth cessation of aperaatogenesis, Sper-
aatosos, are again produced if the testicles ere allowed to re-enter the 
scrotum.# Buriag, the hot - weather th® taaperature of the scrotum laay have 
exceeded th© point which ia optimal for the p3?oduction of spermatozoa. 
King and Stotseaburg (1915) observed no seasonal variation in the 
3^6-
awtabftr of yomg 'bora to the albino rat. They foimd the Ewrage aumber to 
be 7.0 is 1089 litters. Again in 1955, la laer studies of tiie gray Horway 
rat I Slag fo-md BO ssasoaal ¥ariatio» in tlie numbers of yoimg born. She 
re|>or'led that tlie l8"bors.to3?y 1;«ap#rs,tur© rangsfi from a miD-irama of 55° F, 
la the -wiatar to a iBaximia of 90® S', or more in the sxamer. It is possible, 
Jiow®T®r, that if tjio data liad boea treated In a maimer similar to that used. 
ia tk@ pr0Bmt study, similar facta would liave beea brought to liglit. 
fo observe more oritioally fche fariatloa from generation to geaeratioa 
with tlia effact of poasibla seaaoaal iaflueace rulau .*jut, tlie data were aet 
out by litter series and by goaeratioa vdth months 7 to 9 excluded (table 5), 
fable 5» Ifember of fouMg, bom, moatcs 7-9 excluded, 
segregated as to litter sariss. aad. to generation 
• i ISiomber * 
Mtter J Genera- I of 5 s Mean 
series,, * „ tlon,,,. 1 ,,litt,fxs. 1..,, TotpJ^i 1 , -B®r,.l,it;t.er 
1 7 i •57 8,S 
8 9 m 6,6 
9 9 49 5»4 
10 41 332 3,1 
u 6 48 S.O 
12 9 77 8.6 
13 19 163 S.6 
14 IS lis 3,8 
15 21 172 8,2 
16 57 • 314 3.5 
17 6 57 9.5 
IS 19 UB S..5 
19 10 87 8*7 
BO 17 Its 9,7 
fotfil sss 1837 8,3 
2 & 1 8 8,0 
7 7 55 7,6 
8 11 100 9.1 
icontimed^ftto 
fabl® 5 (coafelauM) 
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Tabi® 5 Ccoatiauad) 
5 6 1 7 7,0 
7 IS 77 6.4 
8 S 21 7.0 
9 10 8? 5.7 
10 SI 159 7.$ 
11 1 9 9.0 
12 t e? 7.4 
U 1 8 8.0 
U s li 8.0 
15 j.a ja 7.3 
Total 70 494 7.1 
6 6 1 s 3.0 
? 10 41 4.1 
8 g 9 4.5 
9 s IS 5.0 
10 s 8 g.7 
11 1 18 12.0 
18 4 41 10. g 
14 1 5 5.0 
15 
-iS 8.7 
Total •88 160 5.7 
li 2, $ g 14 7.0 
& 3 7 gi 179 6.9 
8 SO- gSE 7,7 
9 El 14g 6.8 
10 ISO 1100 8,5 
11 u 100 8.3 
12 31 890 9.4 
13 5S 491 9.3 
14 as 258 8.9 
15 6-t 587 9*2 
16 ss 619 9.0 
17 54 309 9.1 
18 44 405 9.2 
19 39 379 9.7 
20 47 ' 424 9.0 
El •1111*11 ii^ iii 11.8 
Total 555g 8.8 
O-rand fotal 8g€ 7135 8.4 
file first six litters only wre included since tiie data for the r®aaiaixig 
litters were too aeagsr to warrant s.a sinalysia. C-oasifiarable heterogeneity 
i0 obserret ia fit® m®aa maaber born per littar ©Ten in tliss® litters, dn» 
partlj" to tb© fact that tli© data wer® rather poorly distributed throughout 
th© grottps, Ho-»@T®r» it can b® s©@n (figure 2) tliat saaller litters virers 
?a.bl0 f« Wmber of l>ora, months 7-3 ©xolnSed, 
gsasratioae groufed witMn each litter of the seri®s 
• 
* 
* t Number of young 
Mtter : Gea®ra,- I M\»sb#r • bora 
series : tioa t ©f s : Meetn i Increase 
: . ,Ii;6t,®rs, t „.,.f 53t»l t .Bar litter, s mean ^ 
1 7-9 24 14S 6»0 
10-13 75 6S0 8,3 38.5 
14-17 77 658 8.5 2.4 
18-20 414 9,0 5,9 
f ot al 2g8 1857 @«3 
2 S-9 S3 187 8.1 m 
10-15 77 709 9»I IS.6 
14-17 83 814 9.8 6.S 
18-gl M 9#9 1,0 
fotal MS S30S 9,5 -
3 S-S 5S 235 7,3 
10-13 74 &5S 8.8 20,5 
14-17 36 8.4 -4,5 
18-gl • 82B 8,5 1.E 
^ot sd 168 1410 8,4 
-
4 6-9 ES4 7,1 
10-13 50 401 8,3 16.9 
14-17 m 244 1 i.xlliw.. 8.1 -8,4 
S'otai, 125 980 7,9 «» 
5 m li£ 6.3 m 
10-13 3S 84S 7,6 £2.6 
14-15 m *SlL 7.4 -g.6 
fotsl 70 494 7,1 «» 
6 ®-9 16 68 4.g ••• 
10-13 8 61 7,6 31.0 
14-15 4 m. 7,8 -
Tot 3l m 160 5,7 
Lifler no. / 
2 
3 
'Mean of JiHers 1,2,2 
a 20 2/  /Z /3 /4. 15 
Generation 
Fig Z Mean number born per litter, nnonth2> 7-9 eyciudGc/i segre­
gated to titter series' and to generation. 
No. of /iftert, for fine 







/2 31 33 29 64 (,9 34 44 —i t" 39 41 
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bora to tlx© earlier gsnerstions, tiie nimiber of yotmg per litter tending 
to Increaa© witii tbe paesiag generations. Tne most abi-upt laerQaB© \m6 
aotftd at til® oXoss of the 9tJi geaeration, which fact becomes more apparent 
if tii© geaeratioas are group®fi as ia tcible $• In eacla litter of tii© series, 
a distlaet iEereas® ia the ineea Bwab®!' bora per litter, varying from 14^ to 
sr^i was o'haerv&iX at tti© point. Ia the rraialaing g©iierati'::as as grouped, 
there ms m caasisteut variation. In the first two litters of the series, 
tlie aTsrajf© tambeT of fonag eoatiimed to Oxm m Increase through the 20th 
sml 21st generetioB-S, wiille the thiird litter showed a decrease* The raiaaia-
ijig litters ccTer fewer generations* Is months 7-9 th© mem nwMjer bom 
•per litter slimed the saia© .gmeral upmrd trend frowi the early to the late 
generBtlon.8 ftaole ?)« 
Ta'ole 9, Mmber. of fomg mm,, moatlis ?-9, g©n®ra,tions 
g3:x>uped i?itMn emh litter of the series 
' s i Number of young 
Litter * Gaaera- s Nutaher s ^ bom 
series s tion J of i ! Mean 
*  I  , . , , J r t t t e r i ^  F , g l A - . .  J  ,  „  .  m i  U U a  
1 6-9 84 171 7.1 
10*13 10 68 6vi 
14-1"? 34 S55 7.5 
18-20 m 9*5 
fotal los esi a*o 
2 •7-9 22 178 7.8 
10-15 7 55 7*9 
14-1? 2$ 230 8*4 
lS-20 a& m 9*?, 
Total 73 613 8.4 
w 7-9 10 n 7*1 
10-13 7 8*4 
14-1? 10 72 7.S 
19 jy. 11*0 
Total m SIS 7.6 
There are some tacoaslstenoleis wlilcii may likely be ezplalned by the 
Bcaroity of data. 
It Ms already been aot®d th«it th© mean number of young born per 
litter •B-arlQd .wltla the litter series, From inspection of any of tiie 
preceding tables and figu.res it becomes apparent tiaat litter 2 was the 
largest of tli© TOPies. The faot tliat secossrl litters only -•mre kept for 
breeding purpases laay account for the increase la the mmber of young bora 
to the succeediag gsnerations. Moore and hie coworkers (19S2) in the 
i-aport of their study of ®5all and large litters of rats, state that they 
iacreased the size of the litters by selecting breeding stock only from 
littsr-s of nine or more, '%e »aa number of yoiiag boi'n to their rats VI&B 
7,07 ia 1928 and 19E?, 9,26 in 1928 find 1929, and 8,65 in 1930 and 19S1. 
Ie a study mad® at the Coaaectieut -^gricultural IxperlMsnt Stotion, 
Smith, .Anderson, and Hubbell (1958) found ¥ery little difference in the 
average nuisber of yoimg boim par litter through seven generations. The 
arerags amber was 9,0 in the 1597 litters which they observed. As breed­
ing stock they kept fourth litters only, this litter being the last that 
the fmales wars allowed to produce. The average nmriber bosn in this litter 
was 8,9 i\s against 9#4 for second litters# 
The effect of changes in the diet on litter size has been reported in 
several Instances, Slonaker (1939), la his extended study on the effect 
of differsnt levels of protein on the behavior of the albino rat, found 
the aversfje siz-e of litter to be as follo?m-S 
Per eeat Mesm ama'ber of 















fii© largdsf litter was oMaiaad witb. tli® hlgliesife perconlsage of proteinj 
the agcond largsat with tii& loi?«sl5 pero@atags» Meadel and Hubball (19S5) 
r«poi"t84 SM iaoreaa® ia tii© av^rciije Biimb©r "born per littsr from 6.3 in 
1919 to 9*6 in 1935» Tli®y at-tsibiitsd tills iacrease to ciiaages ia the 
ratloiii 1301'® particularly to t3a© greater aaoxmt of protsia {2^ la 1955) . 
fksy kept aa bTmiin$. stooS:, aBlaals tram tiie first, .secoM, or tJjird 
litters. Russell {i§S2) fias also abl® to increaee the aTsrag® number bom 
p@r litter ay eliaag®© ia tbe dl®t, litii Sli#»aai*s Diet B (t'TO-third® 
growad "wixole wheat aai oBe-tMra powdered Miol® milk, Sheman and Muhi^feld, 
19SS) til® aTer&g© aumbsr was 6.4. Wliea raw beaf was added, the umber roe® 
to 8«4| wft®a a!0S;t scrap wis added, to 8.9. Ia th® present study no dietaiy 
ohanges %ir®re aad® duriag tJi© period ia whicli the data were collected. 
Tim m®aa amber of yotrng bom ia tlie litter aeriee merits fiurtlier 
comsat. If tlx© data from tabl® 3 ar@ ®et clown by litter aeriea as In 
ta"bl9 8, it cs» '0© s««a that the msea Offixber of yotmis ifi second litter 
sliotwd aa iacreas® ovsr the first and the rt^aiaiBg littsrs showed a gradual 
(lecrsaa© from tls® third t!irf3\is^ th© aiatrfeli. A clii-squara test (table 9) 
ittiioates tiiat tlimo diffsrenees ar« highly sigaificant. A little lass 
tlias I'lalf tl3.® valtt© of oiii-st^are is ooatributed by tie second litter -i-riilcii 
is considerablf larger tima •^soxilA be ®:q5©cted; abcut one-lialf toy tli® fifth 
- A A  
faibl® 8» Mymber of youag bom, ganarations 
10-17, laeluslve, segregated as to litter series 
J i Mmber of yotmg 
Mttsr » Ifuatber * • tor^ 
series s of s • J . Umn 
I lltt.®rs . ,. ,.S.Qt,al i .,. .Mr..litter. 
I 19S 1601 8.2 
s 192 1798 3,S 
127 1084 8.5 
4 100 826 8.3 
5 SI 449 7.4 
3 34 S42 7.x 
fot Ed • 711 mm 8.4 
asd atxblx litters combiaed wMch are aaallsr tfcaa would b© expected. Tii© 
r«alaiag litters eoiitributt but littl© to ttis value of the chi-squEre> 
deviating onlj sllghiilf frm. t li®ir expect ©A values. 
febl® 9, CM-sq.uare test fop sigaificanc© 





Observed t Ix- » 









1 1601 8.2 1654.01 19® -53.01 1.70 4.0 
S . IfSS 9 ...3 16-g@«.69 Its 169*S1 17.60 49,9 
3 1084 8.* 5 1071.73 IB? 12.37 0.14 0*4 
4 : 828 8.3 843*S8 100 -17.88 0.^ 1.1 
5 449 7.4 514»77 a -65.77 8.40 33.3 
S 242 7.1 £80.92 34 -44.92 7.03 20.0 
f-otal §000 t^.4 S000.!» 711 0.00 35. S5 100.0 
af « 5, ? S <1^ 
•45-
UaK &mA Stotimabiirg (IfiS) aXsd ot»sen^ diffsrofteea la thm «tr«rag8 
flidir fii»r«s mvm as tts>lXmB for thair atoidc ratai 
iSMm t'' 'Beakef ' 





'Wm Tsmk was «3.m» iM tbe aaeNetui Utter bere tlum^ tlio firat Utter was 
eN3»a)iMejml>l.y moXXfV tJtoa tlie tMrt, King il93J6) fooaa a sUgbit]^ dlf* 
fari^l tr*^ «i»m Aata mt^N) p#oieft for stoek eM inured ratst 





Siie» bOflmraiTc statea tbat tMs is m% the aaaal matters, llbat the flxwt 
is usuallf i»ial,ie8t, the mmsM aad thirA the largest, aad the fourth a 
Uttle larger tham the first* 
li the fiptres haset m three s^emts of matlitg asA swren gesMra-
tions lA the jMLth, .AnAeretmi aa& BaMtelX (1938} Aats be eamblaea, the 
fell0«i.»g remits are thtaiaets 
; Mymber of • ))9M 
mating ^ i. littQra. i fotol, t Msm 
1 ®g 3185 8.2 
2 414 3877 9.4 
3 410 5782 9.S 
4 391 5492 8.9 
2otal 1597 143S6 9.0 
A cM-squar@ test (table 10) Indicates that these differences are highly 
sigaiflcaat, 'Ih® mm general trend was follov/ed as ia the data presented 
herein, ifeefar, in the above case 63,95^ of tiie- value of the cfei-square 
was contributed by the first litter wiiicli ms much sitaller than expected. 
fjj.e data fiot estlralf consistent ?;ithin sach seB,eratioa. 
fable 10. Clii-square test for significance of differences 
ia the mean auiaber boim ia the litter series. Smith, 
i^dersost aad Brabbell^s fiats 
n, '• n ' 2x- j mmber '* t con-
LitterJ s. Mean 4 pscted^ of •Obs. trim" 
V.:,UiM£g h .J sxt>. tion •% 
1 3185 a, 3 S429.15 ®a -344.15 17,S8 
8 7B17 3.4 S'716.41 414 160.59 6.94 
3 S78S 9.2 seso.so 410 101. SO S.30 
4 S49S 3.9 3509;94 391 -17.94 0.09 
Total 14336 3 .0 14356.00 1597 0.00 27.21 
df s: 3, ? s < 1^ 
«i4?« 
Stoaber 21 mm Zim^- onUr to determine wisther 
or not tli© data were homogeneous, tli® numbar of young reared were segreg­
ated first as to gemeration, (table 11), as had been done ia the case of 
the atafljer of young bom.. Through the early and late generations the 
figti'i'ss tor the aremge wmber reared were rather irregular but beoaitie 
quite sta'ole for the intermediate generations. In this iateiraediate 
group ganeratioas 10 to 17 inclusive were again selected for study. 
Table 11, Itmfeer of youi^ reared segregated as to generation 
* hmber ,. • ot X9m 
,9§ss.mUm,j qi ,f, sam 
6 6 35 5.8 
7 91 r543 3.8 
8 59 204 5.5 
9 61 257 4.2 
10 206 1000 4.9 
11 28 15g 5.4 
12 79 409 5.8 
IS 76 398 5.2 
14 68 248 5.1 
15 118 611 5.1 
16 77 411 5.S 
17 68 340 5.2 
18 44 £50 5,2 
19 84 5&9 6,8 
80 56 300 5.5 
21 1 8 8,0 
Total 1120 5615 5.0 
In a study of the numbsr of young reared, the percentage reared would 
seisa to be a necessary fifjare in aMitloa to the aTsrage number rearad per 
litter. Since the fepaales were not e,llor;ed to raise more than eight young 
per litter, tije actxitd nuafijer of yovtne bom could not be used ia figuring 
. I l l  u i . l H  
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i I 2 I 3 S i 1 S » 2 
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III litters 1, 3, 4, 5, ana 6» a chl-squaxe test indicates that tee differ­
ences for the percentage reared were iiighly aignificpjit (X® = 44.18, df » 4, 
P * <1^)» Litter 1 slitwed tiie sfflttllest psrceatege, litters 5 aa-d 4 were 
slsost iaentical, and litters 5 and 6 showed the hi^est values. 
In smmx7 torn, the Saith, Anderson, and Hubbell fl338) data 
C table 13) present a soaie?;hat different picture for tae mean nwaasr of 
youag reared in different litters, the first litter itns the ssiallest both 
in wmh&v and percentage reared, but the second, third, ana fourth 
litters differed little from one another in either of these classifiCi>tions. 
Their figures were soiaewhat higher in every case tlian in the nresent study, 
la tiiS authors* cwa snalysis of thair dets., ho'i'wer, the trends were not 
entirely eonsietent through::ut either the seven generations or the fo\ir 
groups* 
Uahl® IS* Numher sad percentage of yoviag reared, the Ssiith, 
Anderson, and Huhoell data 
J • i iumher of young in * 
Litter J Nuiaber XtiasM, ^ ,, 9^, „„ 
series s of • i ' Mean J f Mean J 
j , ,„ i  irima tot>4 t pox 
1 382 S748 7,g E084 5»5 75i,8 
s 414 S115 7*5 2494 6*0 80,1 
s 410 2998 7*3 2469 6.0 82,4 
4 391 2777 7*1 SS12 5*7 79*7 
^oteJl 1597 11638 7*3 9SS9 S*8 79*6 
la order to detemine whether there xadglit be soy seasonal variJtion^ 
the data 'sere set out by litter series and hy month as in table 14, and 
illustrated gi'spJiicBlly es in fi";ure 3. The • monthly percentages varied 
-go-
Tabl© 14» Nmber of yoimg in x^educed litters, lumber reared, sjid porcent-
age reared, geasratioas 10 to 17 InclxsBiTS, eegregateii as to litter series, 
and to montli 
• 
• : • Kxattber of joung * * 
Litter 1 : Huiaber « • lE r©duc0d litt.erfi. • • . Humber. of younK reared 
series J Montli I of « S Meaa per : : M©an per : 
litter® 1 ?o*sl. . s „ l i t  t a r  • • fotal ,.r,, litter : Per cept 
1 1 11 ai 7.4 34- S.l 42.0 
S 8 52 6,5 29 S.6 55.8 
3 15 lOE 6.8 65 4.5 65.7 
4 10 75 7.5' 61 6.1 81.5 
5 15 108 7.S 57 ?.8 53.8 
6 17 116 6.8 81 4.8 63.8 
7 11 60 5,5 43 3.9 71,7 
8 16 IZQ 7.5 104 6.5 86.7 
9 21 120 5.g 71 3.4 54.6 
10 19 im 7.5 111 5.8 80.4 
11 ZO 202 6.7 137 4.6 67.8 
IB 17 12,5 7.4 -35 5.0 68.0 
Total 190 i?m 6.9 870 4.6 67.1 
2 1 2Z9 7.2 164 5.1 71,6 
S 11 81 7.4 54 4.9 66.7 
3 8 62 7.8 59 7.4 95,2 
4 8 57 7.1 44 5.5 77.2 
a. 21 154 7.8 144 6.9 S7.8 
8 11 as 7.5 74 5.7 ao.2 
7 15 115 7.7 97 6.5 •34.3 
8 15 98 6.S 82 5.5 8E.7 
9 5 35 7,0 E9 5.8 82.9 
10 SS 197 7.6 147 5.7 74.6 
11 18 ISO 7.2 9K 5.2 71.5 
• 12 23 175 7.6 145 6.5 32.9 
Total 195 14S5 7.4 113S 5.9 79.4 
3 1 17 119 7.0 98 5.4 77.5 
2 13 129 7.S 104 5.8 30.6 
S 27 188 7.0 140 5.2 74.5 
4 § 42 7.0 37 6.3 88.1 
5 8 So 6.6 m 4. 5 67.9 
6 S S4 8.0 16 W • «u. 66.7 
? 1 o. 8.0 8 8.0 100 ..0 
8 ? 46 6.$ 29 4.1 65.0 
9 10 S3 6.5 40 4.0 63.5 
10 11 74 6.7 42 3.8 56.8 
11 s 16 •VJ • «W«- 6 K.O 57.5 
IS oa ooa 7.7 4.9 S4.0 
Total 124 86E 7.0 614 5.0 71,g 
(Gostinued. oa nax% "mig®) 
-Si-





1 3 15 5»0 8 2.7 SS.3 
?. 7 46 6.6 22 S.l 47.8 
IS 86 6.6 61 4.7 70.9 
4 23 165 7.g 135 5,9 81.8 
5 SO 151 7,e 128 6.4 34.7 
0 7 52 7.4 46 6.6 88.5 
7 9 61 6.8 42 4.7 68,9 
8 2 15 7.5 15 7.5 100.0 
§ 1 8 8.0 a 3.0 100.0 
10 4 26 6.5 8 S.O ;50.8 
11 4 29 7.2 19 4.8 65.5 
IS 8.0 2,0 85.0 
98 694 7.1 502 5.1 7S.3 
1 65 4U 7.0 298 4.7 67.1 
g 44 308 7,0 }iQ9 4.e 67.9 
5 63 7.0 I'iOK 74, S 
4 47 339 7,S 277 5.9 81.7 
5 64 476 7.4 365 5.7 76.7 
6 38 374 7,S gl7 5.7 79.2 
7 m 244 6.8 190 5.3 77.9 
8 40 279 7.0 2?J0 5.8 82.4 
9 37 236 6.4 14B 4.0 62.7 
10 m 4-35 7.2 508 5.1 70.8 
11 397 6»9 2^5 4.6 67,6 
1» MO 7.6 , *^04 5.S 69,1 
605 4S90 7.1 S126 5.2 7S,9 
widely. la litter 1 these Tariatieas wore fo-uM to be liigiily sigaificaat 
fx® = 85.75» af = 11, p = as was also the case in litter 2. Turn 
Bsaa Itae, litters 1 to 4, for .psrcantage reared {figure 3) indicates 
that a higher poresatage of yoimg was reared la the spring aad stmaaar 
aontiis than la tlia fall and winter months* Henc©, the data vrere grouped 
by internals of six laoaths for tne first four litters as in table 15, 
As can be seen, la every litter a higher percentage of yomg was -'e&red 
la the smmsr mnttm, 3 to 8 inclusive, then la the wlatsr saoatha, 9 to 
• 'k / \ / 
1 7|—71 t 
\ /  V  \  
Lilfer h~io. / 
z v 
" 3  
4 
' Mean of Litters, /, 2, 3, 4 
I I I I I 
6 J L to 
v 
// iZ 4 5 6 7 
Month 
Fig. 5 Mean nunober of young in reduced litfers>, mean 
number reared per Utter, and percentage reared, 
generation^ /0-/7 /nc/us>ive, segregated to fitter 
beriet, and fo montti. 
i— 
6 3  
—i 1— 
44 6 3  4 7  
No. of Utter:;, for- •Line 
<o4 3 6  3 6  40 3 7  I bO —f-55 56 
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fable 15, Nirr-ber of young in reduced litters, nmber reared, and percentage 
reared, -sonerations 10-17 Inelusiv©, segregated as to litter series end to 
moiitli, grouped in intervals of six montisua {from table 14) 
* 
'C : •• Stssber 5f young * 
Litter s Month : fcaber • in. redijs®a_.21ttsrs : Sujttber, of vouna reared 
series J J of J •; Mean per s ; Hes'-in per : 
* 
* V, lltts,rs. litter : Total : litter ; Per cent 
1 9-2 106 7 m 6.9 467 4.4 64.1 
3-8 84 581 6.9 m 4. o 70.7 
Total 190 11509 6,9 878 4.6 67.1 
0 9-2 115 847 7.4 65.3 5.5 74.6 
3-8 JIM. S78 7.4 500 6.4 B6.5 
Total 195 1425 7.4 113S 5.9 79.4 
3 9-2 72 rm 7.0 348 4.8 69.5 
15-8 52 jimiiiirfaini 361 6.9 m 5.1 7:3.7 
Total 124 862 6.9 614 4.9 71*2 
4 9-2 24 164 6.8 75 3.1 45*7 
3-8 2i 530 7.2 487 5.8 80.6 
Total 98 694 7.1 508 5.1 72.5 
1 s? 4., .J , 9-2 S17 2Z40 7.1 1532 4.8 67^9 
3, k 4 3-8 sas 2050 ?.l 1604 5.6 78.2 
fotal 605 4890 7.1 S1B6 5.2 72*9 
B iiit5lusiTei Ciii-sq^uare tests IecIIGated tiiese differencfss to be higlily 
sigaif leant, iliis liigber psrceatage ooixlci scarcely be due to the f-;.ot that 
a miller number per litter -were born daring tte smsBaer (table 4) -ss will 
be sfeown. in the discussion on the relet ion of the percentage rea:--ed to the 
aisa of tlis lifctsr, 
atudj mre carsfully any changes t?hich aicrht h&ve taken place in 
the msiber or percentBg® of young reared with the passing genoretiono^ the 
data war© arrsEgod by litter series and by generation {table 16 tiad figiire 
4)» Only the first three litters of the series trere examined Dscause of 
the scarcity of data for the reisainlng litters. 
fable 16• Ntffiiber of yofong ia reduced litters, njOTber reared, and percentage 
reared, sogregated as to litter series and to generation 
« 
- Nijmber of young' 
Litter * Seaera- Humber j®,d litt,e3;a. .. Iisa'o.ex of yo.imfn raared 
series J tioa of • • * * Mean per : Mean par : Par 
• 
... lit.iara. ' fotal t , litter Total l,l,t;,tpr ; cent 
1 6 1 ? 7.0 6 6.0 85.7 
7 18 110 6.1 80 4.4: 7S,7 
8 14 36 6.1 m 2.8 45,3 
3 iri 74 5,7 55 -'-J 74.5 
10 41 S79 6.S 181 4-. 4 64.9 
11 6 45 7.5 31 5.g 68.9 
12 17 113 6.6 7S 0 64.6 
13 18 128 7.1 •53 2.9 41.4 
14 19 142 7.5 3S 4.3 57.7 
15 S5 174 7.0 123 5.?3 74.1 
16 M sgs 6.6 157 4.6 69.8 
17 50 SOS 6.8 17g 5.7 84.7 
18 19 135 7,0 84 4.4 63.2 
19 37 277 7.5 2m 6.9 91.7 
20 85 JM 7.8 1S6 5.0 64.9 
317 2190 6.9 1528 4.8 69.5 
E 6 1 8 3.0 8 8.0 100.0 
7 14 89 6.4 5S 3.7 5B.4 
8 12 90 7.5 5S 4.4 58.9 
9 9 55 6.1 52 3.8 94.5 
10 43 SOS 7.0 800 4.7 66.0 
11 6 42 7,0 39 6,5 92.9 
12. 16 115 7.S 105 6.6 91.S 
13 13 145 7.5 115 6.1 80.4 
14 19 147 7.7 125 6.6 85.0 
15 190 7.6 151 6.0 79.5 
16 5? S8g 7.6 248 6.7 B7,9 
17 SOS 7.2 149 5.3 73.4 
18 13 115 • 7.7 89 5.9 77.4 
19 r-:,7^ 386 7.7 ;542 6.5 34.6 
80 S5 136 7.4 151 6.0 01.2 
21 »i»i i> iii^i a a.O' s. y. 0 100.0 
Total 7m SS6S 7.4 1787 5.8 79.0 
«,y 6 1 6 6.0 6 6.0 100.0 
7 14 89 6.4 61 4.4 68.5 
8 10 56 5,6 2.7 66,0 
(ContlBiaed an n®xt pige) 
•S5-






9 10 63 6 , 5  46 4.6 72^.0 
10 36 243 6.7 179 5.0 74.0 
11 6 43 7.2 S9 4.8 67.4 
12 15 109 7,3 82 5.5 75,2 
IS 1? 132 7.8 101 5.9 76.5 
14 17 134 n 'X f 85 5.0 6S.5 
15 20 140 7.0 lis 5.6 SO. 7 
16 6 26 4,5 6 1.0 R3.1 
17 7 46 6.6 19 B.7 41.3 
18 10 72 7,2 57 5.7 79.2 
19 10 7© 7.6 7S 7.3 96.1 
SO S4 5.7 ?,5 Q 67.6 
18S 1BS8 e.3 S17 5.0 7S,9 
6 S £1 7.0 SO 6.7 95.? 
7 46 gS8 6.S 193 4.?. 67.0 
S 3S 852 6.4 129 5.6 S5.6 
9 32 192 6.0 155 4.8 79.7 
10 120 824 6.9 560 4.7 68.0 
11 13 130 7.2 99 5.5 76*2 
IS 48 337 7.0 260 5.4 77.2 
13 54 403 7»5 269 5.0 66*7 
14 S5 413 7»S S92 5.3 70*7 
15 70 504 7,2 593 5.6 70*0 
16 77 533 411 5.5 77*1 
17 65 45S 7.0 3^ 5.2 75*3 
18 44 3B0 7*3 230 5*8 71*9 
19 84 6S9 7*© 569 6*8 89*0 
SO 5S 414 7*4 300 5*4 7S*5 
21 .1 S 8*0 §, 8*0 100*0 
809 5710 7.1 4g£6 5*2 74*0 
fh,e Bieaii a\aaber reared par litter showed considerable Tariation, llkelj 
clue iH 'part to tlx© soa-rclty of date. ©Yeii in tli@a& litters, some of the 
geaerations being 'but poorly represent sd* liovfsver, it can be seen frcaa 
figure 4 tiitt tlie gaaeral trend is upward from the early to the late 
gea.gx'atiOB.s* Sucto aa Increase t?ould be expected since it has already been 
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r:- ^ \ / 
'Mean of Lifferi> /, 2, 3 y ~/^ /7 r Z-j/ 
7 <3 /O // 12 Ko / /  /<9 /P 20 2/ /3 /4 /5 Oenerafion 
^ig. 4 Mean number of young in reduced /iffer:>, mean number 
-eared per htler, and percentage reared, segregated a^ to titter yeriet, and fo generation. 
I , No. of Hit era for—tine 














77 65 —I— 44 —I— 84 
"1— 
5fc 
DOiisequsntly the maaa .nmr-ar In the reduced litter, increaaeu ?;ith th® 
sueoeMiag gsaerations. The upward trend is more cle^srly seea if the 
gea®3'atic>as are groupM as ia tsWe 17, tis-e sa-Hi-s ^r'a^ipiBgg Ijeing yged 
fable 17. Ha. c j"r of yoxmg is. red-uoed litters, Baaiaber reared, &rcI psreent-




* * number 0 1 t 
Litter : Seaera- • « Uuaber *A£i 1 i * P'lffill®!,, ffS'n 
series i tion • of J « «> Mean per t : Mean per : Per 
» 
, 1  « .  * « ,litt«rs„,J, fctfil, i ..lit tar 1 .Total .; litter . J cent 
1 6-"9 46 277 6.0 180 S.9 65.0 
10-.15 8S 565 6.9 538 4.1 59.8 
14-17 108 744 6.9 540 5.0 72.6 
18-30 SI 604 7.S 4^4 5.7 76.8 
total Sl7 Slid 6.f 1522 4.8 69.5 
£ S-9 S6 B4S 6.7 162 4.5 66.9 
10-13 84 603 7.S 45t 5.5 76.1 
14-17 109 822 7,5 675 6.2 81,9 
IvS-gl 78 595 7.0 490 6.3 33,4 
Total 307 2.2iZ 7.4 1787 5.8 79,0 




lS-20 II ..-.iiOi '^ 
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1 p i I «J * 6-9 117 




214 6.1 . 1150 4.3 70.1 
r>gS 7.1 531 5.5 74. S 
356 6.7 £23 4.5 66.4 
188 7.0 15S S.f 84.1 
1SB8 6.8 W? 5.0 72.9 
733 6.3 495 4.S 67.5 
16M 7,1 1188 5.0 70.1 
ISOS 7,1 14S6 5.4 75.5 
im 7.5 3^ 6.0 80.2 
5710 7.1 4226 5,S 74.0 
as wire used previously in the ass« of tk® narab#3P of youag born# Th# meaa 
aiffli'bsy of yoiaig reared iacrsesed coasistentlj with th© passing generation;;;, 
in tIae first two litters of the series and ia tii© summary figures obtained 
-S8-
from all litters. Ia the third llttsr there is a sligiit inconsistency# 
3?®«r®d Is s-leo klgfely rnfi&hl® tlio-ugh !xsre agaia there 
Is a geaaral* loss trena (figtirs 4 mid tabl® 
If I, tssts iiwiieata tb® group aiff@r®ae®s mmpt for littar 
S, t© be el.^iflea©l, ,41t3m^ tiiar© ar® so®® irregularities, th® 
last group fgenftratioa 18-gO m Si) ia coaaistesrt! ia showiJig th@ greatest 
|i6ro@«feag0 reared, 'fli® swaai^ tigurm for litt«rs 1, 2, and 3 iaereas© 
st@adily throiigij tJas tour groups of geaemtiojis, 
B«cau3® of til® s®a.0oiial variatioa wlxioit has been noted in mmher aM 
p«rG®at©.g® r@ar©d,, tii« g«n@ratioaaX differsaoas w«r® rsoxamiaed whm 
mp&mtBd iato tm» groups of six aoatb® ®aoh Ctat>l.®s 18 and If,, and figures 
fa,bl® 18, Saat>®a? of yotmg ia r®due«(l litters, i®®b«r reared, and percent-
ag© rearsd,. moath® 9-S iaelmsiir®, @-®gr«gat®d aa to llttor 
series eat to ipaeratioa., groapet 
I s ? S«ab®r of jfoimg i 
Litter i ^^aera- i iiwi>®r 9.tr^yiM^ rmmj. 
®®ri«s -t tiom t of i 1 Msaa ]p«r t t Mean per : Per 







5»S 32 g.O S4»0 
f,0 g70 4^S 59.1 
6,S If? 4,8 7S.7 
7.4 Jill 4.3 S8.f 
6.9 S68 4*1 60.2 
10«13 
14-lf 
IB-m , 31 mf 
W W& total 
Tatftl 
2 e»9 27 its 




?.2 120 4.4 Sg.g 
7.5 546 5,4 75.1 
7.6 286 5,6 74.1 
7»7 3&§ 6.1 79.1 
7*4 im 5.5 74.4 
lOcSiESd' '(« 'JMS' pa^f 
-89. 
Table 18 (continued) 
3 6-9 36 153 5.9 92 C? £~ •ty GO.l 
10-13 56 855 7.0 1B2 5.1 71.9 
14-17 m 248 6.9 166 4.6 66.9 
19-^0 JJ. 1^ 6.9 _96 6.0 87.5 
Total 114 764 6.7 vZ6 4.7 VO.B 
1, S, 6-9 




5 and S}» With the necessary re;tuei5icn, in tfcs deta y,cccffiiptsnyin£; fcis 
piNscadiire, tli© figures exhibit e^ea --rester TariKoilityj soma of tim 
stmBTntl^MiB lacking diita ©atirely in ©acli of the li^tars ;>f t.ue scries. 
Tiie trsade n;rs all lost. Tae i-mi®iery figiires, litters 1, and 
for i;K)ritBS 9-S incluslTe otill sl'ow a ragular iae.veas@ for t^ie suscaasive 
geEerationa, :)trb tMs is not ';ltog!3tb.er tr;ie for Boriths 5-8 n^jv for any 
of tlis litters of tlia series (table?? IB snd ,:<o}. Ghi-Svrac.r® tests still 
indicate tliat all of tiis group ditXerGnces in percenti'ge r^sared are liigiily 
sigiiiilcimt. Laefcing a reg^3lc,^ pattsra, iiO'i--0Y0i-, sucli 
aay reasonable explanatioa. It i3 ©Tiaent titat large minoea't? of rata are 
necessary to a3ta;)llsa dafinita treads and tkat asiall groups -i;ej atiow 
grafit ir regal ferities without seeminsj cause. 
69 440 6.4 f,? C--<J . 55.5 
1S5 1171 7.1 798 4-. 8 50,1 
1>B 905 7.1 649 ::ul 71,7 
m B51 "7.15 624 5.5 ^?.3 
4.76 ;';367 7.1 331R 4.9 68,8 
•60-
Litler A/« / 
'Mean of hUen /,2,i 
U 20 2! Oenera-hon 
Fig. 5 Mean number of young in reduced /iifen, mean nurnber 
reared per Utter, and percentage reared, montt)^, 9-2 inc/ubive, 
iegregafed to Utter series and to generation. 
^^  .  1  ^ ,  X ^ ^ ^  ,  
2 n 21 0 102 4 34 25 Z! 58 II JO 24 38 5/ / 
-6X» 
fa'Dle 19. l«iab@r of youag in. reduced litters, amber reared,, aad pBTcmt-
ag« reared, montlis :?-8, inclusiTe, segregated as to litter 
series ana to gsEeratloa, grouped 
s <• 5 Nimber of jowag '* 
Litter s a@a®ra- s lumber * aX mYSVJB^ 
series s tioa 5 of ^ 5 Mean par t s Mean per i Per 
1 1,littsrs J .total, ,S , ,, lltt,er. „?,fotal,„.!„ litter : c,fl(nt 
1 6-9 30 183 6.1 148 4.9 80,9 
11-13 17 108 3.4 68 4.0 63.0 
14-17 67 473 7,1 345 5.1 72,5 
18-EO 317 7.S 7.0 93.1 
fotal im 1081 S.9 S54 5.5 79.0 
Z 7-9 9 4t 5.4 45 5.0 91.8 
11-15 20 142 7.1 113 5.7 79.6 
14-17 58 436 7.5 38? 6,7 88.8 
Sotal 
18-19 
x i  m 768 7.4 7,2 131 S7S 6.9 S,4 93.9 88.0 
3 7-9 9 il 6.8 58 6.4 95.1 
10-13 m g73 7.E 309 5.5 76.6 












1. 2. 6-9 m 293 6.1 g51 5.S 85.7 
& 3 10-13 7S 5g3 7.0 390 5.2 74.6 














yigur®s 5 ftiid 6 sarre to ©apimsiz® the geasoml differences. In the 
amb©r vmv®d all of tb® points but on® for tlie m®am lia® {litters 1, S, 
aM S) are aboT® fir® for tlie stjmer aoatlis, wliile for th® winter months 
more than half of tli© points ar® below five. In, psreentag© reared, all of 
tb® point® Mt tw for til® mean 11® eCmr® for the sumer montlie, vdiile 







Mean of /iiierp /^2,3 
10 
Fi^. 6 ^ Mean number of ''9'   uounq in reduced lifters, meen number 
reared per lif^er^ and percentage reared^ monfhit 3-6 iriclu3i)/e, 
ifcgregated a^ fo titter ^erie^ and to generation. 
Jitt  m 
I ^^ . . yo. , , , , , 
/ M 9 24 m 14 14 Z9 34 /2 66 27 20 46 5 
-ss-
fi&llii, AjKierson, smA HubbslI (19S8) also obserred differences In the 
n-uaber aad perceatage reared through tli® seTen generatioae 'i/^ich they 
studied. If the groups fiad the litter s@ries b® disregarded their data 
may be present si. ia s«aary fo.i« as followsj 
«... yftBM 
1 6.5 85,6 
2 S.2 83.1 
5 5,7 77 A 
4 S.E 71.S 
5 S,g 7l,f 
S 5.8 SS.l 
7 e.O 84,5 
Total 5,8 79.6 
Til© fourth aad th® fifth generatioas sho'wed inferior ptrformaaee, a 
tendency wMoh they had aotad la th® pei-oeatage of fertility as isell, 
fh©y state that tlio decr-eas® ''would seem to b@ aesoeiated. with coasti-
tutioaal factors whlah la tism ars aoEditioaed by th© reproductive stress. 
Sueh factors iaclttd® eoBgsBital vigor or debility as well as the ©fficioncy 
of lactatloa," (p. 92). 
flxroa^ the six g0n®retioiis whioh h© stufiied, Slonaker (1939) finds 
th© result© so variable as to "preeludeCs) any conclusion as to the effect 
of this aumhar of generations oa the mortality of the yoxmg fT<m birth to 
th® weaninis ag®" Cp. 4fl), 
Sloaalc®r |193f}j,, licnfever, olseerved v-sxiatioas la the percentage reared 
ia rslatioa to the Ms>v,nt of p,rot©la in the diet, 'fho figures which he 
oiataimd ar® as follows? 
I Per e®at ^ 
&mm .i...aroteia ...;.. ..Mem.Bar, .litter { g.®r ceat. 
I 10,3 4.4t 53,9 
II 14.2 4.63 68.9 
m 18,2 4.46 73.0 
I¥ g.g,a 4.96 e3,7 
¥ 26.3 5.38 70.4 
OmittiJig .group I f f ,  the flgurefl fox- iiixich Slonaker believes to be tmrsliable 
tin© to scareitf of data., It is seea that the percentage rsarad increased 
as til® percQtttag© of prot@ia ia tit© diet inoreased, imtil, ia the last 
group, tfi® optiiaal amomt of .proteia had apparmtly baea exceeded, fh® 
fariatioas aotM by Macomber (1933) were siiailar, the percentage reared 
increasiag almost directly •srith an lacreas® in the perceatag© of protein. 
With 5^ of pTOt®iri ia the diet, 7B$ were reared; v?ith 20.8^ protein 93^ 
were roared, l^uasell (19SS) foimd the peroentag© reared to increase from 
50.on Shamaa's Diet B {BkBrmm. and Muhlfeld,. 1922) to 75.S?S raw 
be®f was added to th® diet. With improTcaaent ia the ration, Mend®l and 
Hubb®ll C19S5) found th® p®re©ntag® reared to increase from 67i^  in 1919 
to ^0> in 1935. 
Is order to ascertain whether or not the number and percentage of 
yoaag reared wei-e in any way affected by th© size of the litt«r» that isg 
the ntjmber bom, th® data were arranged as in table SO and figure 7* It 
am be seen {figure 7j that th® meaa aumber reared per litter increased 
in general as the sisa of th© litter inereasQd, as would be expected at 
least until th® ttu»b®r of young in e litter reached ei|^t« As a matter of 
fact, th® inci'sas® continued for th© larger litters even thou^ the young 
-«5-
satjl© 80« htsmlser aad pere«itag8 of yoimg reared i» relation to the size 
of• tb® ilttsr*. ganeratioBS 10»1?| iacluslv®, segregated as to 
litter serie® 
I i i n«ber of s 
Litter 1 Siz® of t of I youttg ia • te ihmT. of TOtms reared 
series t litter*  ^ i litters * r@tue@d s I M@aa i>er 
1 * « I ..litter., . J .. .litter. i per..c.apt. 
I 1 7 7 0 0,0 0.0 g 5 @ 2 0.7 33. S 
3 6 18 6 1.0 S3-.S 
4 8 m 19 S#4 59,4 
5 11 55 54 S,1 61,8 
6 14 84 S7 2,6 44.0 
7 gl 147 ISl 5,8 8S.3 
a gg 17© 90 4,1 51.1 
9 34 272 SIS S.3 78.S 
10 m s8s 80S 5.7 71.2 
IX u 1.S8 77 4.8 60,2 
IS 9 7S 61 e,8 84.7 
is 3 M 13 4.3 54.2 
total 190 ISOf 878 4,e 67.1 
g I 1 1 0 0.0 0.0 
2 5 10 4 0.8 40.0 
3 3 ® 3 1.0 33.3 
; 4 4 16 IS S.6 9S.8 
5 S 40 g@ 3.1 62.5 
$ 9 54 m 4.7 77.0 
? S 63 f>S 5.9 64.1 
8 14 llg 8g 5,0 72,2 
t 31 248 191 6.2 77.0 
10 36 gS8 25Z 7.0 87.8 
n 42 5se 2B2 6,2 78.0 
is 17 is© 116 6.8 85.3 
IS 10 80 60 6.0 75,0 
14 s 24 gl 7,0 07.5 
15 . 8 
•• |--| ^ 5.0 6S.5 
fotsl 193 142B llSg 5.9 79.4 
3 1 2 g 0 0.0 0.0 
2 4 8 0 0.0 0.0 
3 § 15 3 0.6 20.0 
4 7 28 16 g.5 57.1 
5 3 15 3 S.O 40.0 
*MWb@y boa' 
(Contlmsd ott next page I 
fable SO {coatimsd) 
S S 10 SO 38 2«8 4S.7 
eoat. 7 10 70 5S 3.2 45.7 
8 17 IS® 105 6*g 77,S 
$ 16 im 106 6.6 82,8 
10 80 160 1£6 6.5 78.8 
11 If ItB 104 6.6 81,8 
IS 10 80 60 6.0 75.0 
IS S 24 . SO 6*7 83.S 
fotal 184 362 614 5.0 71»2 
4 s 3 #8 0.7 33,s 
3 S S 0 0.0 0.0 
4 4 IS 15 3.8 93,8 
5 10 • 50 sa 2.s 56.0 
S 5 30 gS 4.6 76.7 
7 6 42 2S 4*4 61*9 
8 18 144 100 5>S 69»4 
t 18 144 107 5,9 74*3 
10 17 106 9§ 5.6 69,9 
11 6 m , 42 7»0 87,5 
Ig 6 m 6,7 85*3 
15 ^ Mi. ^ 
fotal 98 694 50g 5*1 72* 5 
1, S» 1 10 10 0 0*0 0.0 
3* & 4 2 15 30 8 0*5 26*7 
3  1 §  ^ 1 2  0 * 8  8 5 * 0  
4 2S 92 65 g*8 70*7 
5 SS 160 93 2*9 58*1 
6 38 a2S ISO 3*4 57*0 
7 46 SSg 232 5*0 72*0 
8- 71 S88 377 5*S 66*4 
9 9f 792 617 6*2 77*9 
10 109 872. 679 6*2 77*9 
11 80 640 485 6*1 75*8 
IS 4g 336 277 6*6 82*4 
IS 19 152 117 6*g 77*0 
14 4 m 7*S 90*6 
:8 s s*0 62*5 

















Mean of IHierf> IZ^ 
6 7 8 9 3 i ze  o f  / i f - f e r  Fiq 7. Mean number of young reared per Hifer and percenfage 
reared in re la i ion  i o  t i z e  o f  / / / / € • / - ,  g enera i ions  10-17 ,  i nc lus i ve ,  z eg -
regaied fo /liier series-. 
^O. of lifters for 
r 10 ~~r~ /5 ~r-/6  —r~ 23 —T" 32 T 7/ ~r~ 99 I /09 80 36 46 T" 42 19 
faMe 21. Itaabsr and, psycaatag® of s'otiiig reared in relation to tha siz« 
of the Ilttar, gtoupedi generations 10 to 3.7, lacluslire, 
segregated as to littsr B©rl©s 
: 5 Itmber of t Ntgaber of i Hwbsr of young rsarsd 
Mttar I Si&e of '* , ^ fovm in ' ^ 
series ; litt®y i fotal : F@r cent t reduced J : Mean pars Per 
, h . .„nn.,T . , ,^1 g f , nffigfil, 
fotal 
Total 
l-S IS 3.S SI 8 0.5 25.8 
,4-6 33 17,4 Ifl 90 E.7 52.6 
7-8 43 2S,® »E3 Ell 4.9 65, S 
9-10, 70 36*8 5S0 413 6*0 74.6 
11-lS . 8^ . 14>.7 gg4 5.4 67.4 
19© 100.0 1S09 878 4.6 67.1 
1-5 9 4,7 80 7 0.8 3S.0 
4—6 gl 10*9 110 8S 3.9 74.5 
7-8 2Z 11.f 17S 13S 5.9 77.1 
9-19 m M,7 536 444 @. S S2.8 





6.5 81. S 
Its 100.0 • 14g5 1132 5.9 79.4 
S 1-5 11 8.8 ss S o.s 12.0 
•4—6 SO 16»1 lOS 50 2.5 48.5 
7-8 g7 S1.8 206 137 5.1 66.5 
9-10 36 • 29.1 sm 832 6.4 80.6 
11-lS 29 83.4 B5S 184 6.3 79.3 
14 fiiir $ 8.0 100.0 
Total 1S4 100.0 862 614 5.0 71.g 
4 g-3 S 5.1 12 g 0.4 16.7 
4—6 19 19.4 96 66 5.5 68,8 
7-S S4 24.5 186 126 5.2 67.7 
9-10 rjs •354? •ao g02 5*8 72.1 
fotal 
11-13 m ISO nw'SK. 106 7.1 38.S 
m 100.0 694 SOS na 72.3 
1, g» 1-5 41 6.8 88 20 0.5 22.7 
3, & 4 4-6 93 15.4 480 288 S.l 60.0 
7-8 117 19.S 890 609 5.2 68.4 
9-10 g.08 S4*4 1664 1296 6.2 77*9 
11-lS 141 S5 tS  1128 879 6.2 77*9 
14-15 5 
SOS 
40 ^ 6*8 85.0 
fotsl 100*0 4S90 .3126 5.2 7S.9 
tSk vwm eai reiuie«d to & msmn wm\mf of «igbit, flii» ia-
msmm §m %• m.r» amm it littwr eizss «v« 0eoup«d as ia 
taltld $lm £a al.2. &i tie littma at %h9 a&ti&a tbe aeaa xmabev reasrsA 
sb tw» t  a  s t ea t ^  mt l3L  t im  nmhm eaEeee ied  %m* fWjr tmA tMs  
pttial the mm irasiabie,, A partial. eaE®laaati«® fear taio greater 
notil^er reaz«t ia tlie larger iitters me^ 'b@ tbat ia the Utters ithieli aimber* 
ai iass ttea flight it was aeeessarr t9 retaia tbe weaJcUags of the litter. 
It ioii a@t amm Xikel^, hemswr, that this woidA aeeoaat for the idiole of 
the ia«s««se« 
^ of 9*0^ reare& also iaereased as the aim of the 
litter im3tmm& (figure 7» tahle the pattera here is siniXar to 
liat vhioh has $m% heee aot«4 for the aumher rearvd per litter* Qreater 
sigaifioaaoe wmM »9m to he etta«Aied, hameketTf to su  ^a iaerease 
^ nogeefitaae i^arei* Ai^rflNHtly, 'i@v a moltifanms soiaal sttoh as 
the ratf there is aa optimX XBWher of yeimg i«hioh wiU result ia a 
lowerwi aiortalitir rate* It my he tet the faetors liiiioh operate to re-
Sttoe the aiffl^ g of T^mm i^^  ai^ e hora al^  operate to redaoe the Tia-
hility of the foimg whi^ are hosa, 
Ktore «»l his also ohsenred Kiffereaoes ia the per-
emtmm reared ia relatiom to the size of the litter, ther fmiaA the 
f«ro»atage to he as foU^Hrsi 
















t t 0 -** fi 


































:  f  








I f s  5  
I 
3 '  
I 





^ ! s -
I  I 
% 
I I  
t* i 
I -
= 5  1  
5 H 
s  i  i  i I 
6 
*4 ^ 
J  I  
$ 





I ?  
s  i  
o 4» 
2  *1 I  i  
a « m 
1  i  I  s  
I  1  




I  1  
g  
§  4» 
•»» 
* »  
I  
0 4» 
4  g  
I  I  
I 
Ii 
I 5  
o 
C» 
I  «  
1  -
u •S 
£ I  
I  g  I I 




I  *  
I  
«  3  
I i  
8 n 
1 
i l l  
f i l l  
«n-
Mean of 1,2,5,4 
! 1 ^ 4 5 (b 1 Q 9 10 n a 
Monfh 
Fig. d Percentage of young reared ^  generations /O H, 
inclusive, Hiier s/ze greater than S, ^^gregated as 
to liffer series and to month. 
No. of iiffers, for line 
I 1 \ 1 1 1 1 1 1 1 1 1 
39 23 32 29 41 23 23 2! H 35 It 40 
It would 0e«a ttet the uaiformity iri litter siza was jaor© than offset 
by the rsfluotioa in th® amcmat of dsta sine® th© moatliXy figures for perosnt-
ag® reared (figur® 8) are ev©a mor® mriabie tliaa all of the litter 
Bizm Cfigiff® 3) w®r@ iaclti'led* iioweT«»r, as, caa scsen from table 3S, th® 
asm® general differeaeas that laaire prs-ri-uBlj b®©a noted mre foimd to exist, 
that is, tliat a gr®at®r perceatag® of jqw3Q was reared ia the spring and 
aym®r aoatb.3 tias in th® fall aad -witttsr mouthB* Chi-square tests iadlGate 
Table 2B, lumbar of yonag la r«dtic»d litters, reared, aad peroent-
ag© rearM, geasratioae 10-1? iaclttsiv®, litter sia® greater tliaa 8, 
segrsgatsi as to litter aeries ®nid to month, groapefi ia int®3rrsda of 
six moaths 
s 5 t Ktaiber of yowBg t 
Litter s i IJaaber of i,la„ rftjimft 
g®ri0® » lontli t littsrs i i M®aa per * * Mean per i Per 














































































































that til® differsnce-s In the saooad aad fourtb litters and in the sumary 
fipiras ar® liij^ly slgaifleaat, biit tliat the €ifferejic@® ia the first and 
t&ird litters ar© aot, lio¥#0v@r| siac© the differeacss btb all in tii© same 
<llre<ftioa the general eoaclusioa would still se®® to be vmrranted* 
flie iaorease la pereamtage of yotmg rsar®i -sitii the passing gener-
atioa is not as maife®4 (figur© 9, tabl0 S3) as laad prsviotisly beon noted 
(fis»r® 4, table 17), Tlie last gsnox-atioas {18 to 20 or SI) always show 
fa&l® SS, Number of youag ia reduced litters, mmh&T peered, aad percent-
ag® reared J litter sizs greater tlaaa 8| segregated as to litter 
ssries and to g®a®3ratioa» grouped 
Litter s 0,«B®ra-s Swfetr 
series i 
I 
tioa i of 
{ Mmh&T of yotmg: ? 
» M.~ gMviMliUi?:laan,^. 
t i Mean per t s Mean per: Per 

































































































1, S, 7-9 SB 
& 3 10-15 im 
14-17 im 



















tlie p'eatest percentage 'b^^t ia otter mmeGtB^ tli© data are oot coasistsnt. 
Witli tl» fwrtli®r diTlsion of the data iato iats-rrals of six moirtiis (figura 
10, tables S4 aaii 25)» th® figures slioi» scare©ly aay mifomity. In one 
mm, lltt®r 3, tabi® 25^ tii© ojfdsr is oompi®tsly revarsed, tii® percentage 
reared decrsasiag with tli® paselng g@n.@ratioas. Hare, also, a chi-square 
t®st iadi©at®s tlMit tie diff®rences are highly significaat. To ^ sure, 
fabl® S4* lumber of yo\mg la r«!du©®d litters, mmber reared, and percent-
ag® reftrsd, litter bIzb greater tiaan 8, moatiis 9-2 incluslv®, 
segregated as to litt®r serisg sad to genoratioa, grouped 
s « » % » Nymber of young i 
Litter 1 Geaera- S Itafeer t 9r, 1, 
series t tlon s of i W.m& per « * « * Meaa per I P©r 
. 1 1 I fot,al, I ,, „ • 1 fi 1 fotal 1 litter I cflai-i; 
I 7 1 8 t.O 0 0.0 0.0 
10,12,15 m ZB& 8,0 199 5,5 69.1 
14-1? It 152 S,0 111 5,8 75.0 
18—SO 19.S 8.0 m 6,1 76.6 
Total 80 6^ 8»0 457 5.7 71.4 
s 7-9 15 ISO 8»0 87 5.8 72.5 
10,12,15 44 352 8»0 272 6.2 77.3 
14,15,17 40 S30 8.0 E44 6,1 76.2 
18-21 m 8.0 'im 6.3 84.9 
Total, 1-® 1134 8.0 938 6,3 79.1 
3 ?.9 0 48 8.0 6.3 79.2 
10,11,12 18 144 8.0 iss 6,8 84,7 
14,15,17 19 152 8,0 112 5,9 73,7 
19,SO m SO 8,0 77 7.7 96.2 
fotal 5S 424 8.0 349 6.6 82,3 
1. 8, 7-9 22 17$ e.o 185 5.7 71.0 
& 3 10-13 §8 784 8,0 59S 6.1 75.6 
14-17 78 324 8,0 4S7 6.0 74,8 
Total 
18-21 ,8S 
-ib 8.0 557 6.7 83,9 
S81 Z24B 8,0 174S 6.2 77.5 
tli0 samber of lit-ters from wtlah tli© iarfomfitioa was gathered is Kaall, 
wMcli but seiTss apiia to ©apiiasiz© the great li«t©yogsaeity of the data 
aat ths isec®8sity for iarg® maabers of rats before coacliMioas drawa from 
tMs sort of date oaa "oe said to b® dspendal)!©# 
$lie o?d@r of tlie percentage r«iar®d ia the litter series 0®«ms to be 
fairly atabl®. It hm elrsady b®8B pointed out {tal)le IS) t&at la first 
litt©r@ tii0 peroaataga of yomig reared ms ceaaparatively small, in soeoad 
litters eomfaratively Mgii, sad im tMrd litters intsrsedlate ia Talua, 
fa"ole 25*, Bmfesr of yomg ia rettt0«4 litters, amber re&rM, aad percent-
ag© reared, litter size^ greater thaa 8, montba $-8 IncluslTe, 
seg,r®gat©d a® to llttsr series and to geaeration 
$ i I WmhsT of yoiujg t 
JLltter i 8«iie»t- 1 Smber J 1 
BBXlm i tlOB. t of 1 t Mmn p®r t i M©aa pari Per 
» 
•> litt©r®. i. ... litter I 
1 8 64 8.0 m 7,1 89*1 
11,IS,13 5 m 8,0 29 S.8 72.5 
14,16,1? m S)4 8,0 i;30 6,1 75.7 
18-SO S 2m 6,0 iS. 7,5 94,1 
Total 8S 664 0,0 55? 6,7 85,9 
E H,lg,13 13 104 8.0 92 7.1 ^,5 
14-1? m 344 8,0 soo 7,0 87,2 
18.lt im 8,0 
-Ji 7.4 92.3 
festal m 552 8.0 486 7.1 38.4 
3 8 3 S4 8.0 E3 7,7 95.8 
10-13 2M 176 8,0 148 6.7 84,1 
14,15 ? 56 8,0 48 6.0 75,0 
18 4MMM& J§, 8,0 35 mmmmmif 5,8 72,9 
Total m 304 8,0 248 6,5 81,6 
1, s, 7-9 11 88 8.0 80 7,5 90.9 
& 5 10-13 40 3f0 8,0 S@9 6,7 84.1 
14-1? 88 704 8,0 572 6,5 81, S 
18-ao 51 4^ 8,0 372 7,3 91,2 
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-L i f t e r  No  /  
— - - " '• 2 
- -- " - 3 t^ean of htter^ t,2,'i 1 1 1 1 1 1 1 1 1 
1 
1 1 1 i H) n /& 19 1  8  9  10  n  IZ  / 3  14  /6 / OeneraHon Fig. 9 Percen-fage of young reared, utter size greater ttian 8 
segregated to htter iSeries, and to generai'ion. 
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1 0  / /  12 tl !& 19 ZO 2! lb 14 /5 tb Oenerai ion Fi<j. to Percentage of i^oung rearKO, titter i,ize greater ttian 8, 
months, 9 2 inc/u^iue, segregated as to titter t>erie^ and to 
•genera tion. ^ f j for—tme. 
f  - " T  T  r  ^  T " ^ — V — ^ 1  ^  I  1  1  f  r  n  )  12 1 "b 52 I 2<o 19 14 59 2> 21 /3 Z4 36 / 
It H /3 14 /5 
Oenerafion Fig // Percentage of (^oun<g reared, ftffer ^ize greater than 
monttiiy 3-S incta±>i\/e^ segregated to t/'tier' ^erie^ and to generation. 
4 8 8 
terb for—tine. 
n 2h 44 /5 /6 32 —r-4 
i f f ,  
fMs a®t® opd#r Is maintained wkaa tli® data for all the gsasyetions ar© 
iacl«S©d as ia t&Me 17, and also wbesa thaas same tiata are divided lato 
tb© aix motttlis intenfals as la talslss 18 aad 19* When, oaly the litters 
iB -Aieh more thaa eight yo\mg w®re born are considered as in tablea 22, 
2S, S4, aad tli© parcentag® rs-arad ia first litters is still always the 
least, but in third litters, it Is saot always iat«m©diat© in value b®-
tweott th® first aad the sesond, la talbls S3, tb® figures for the second 
and third litters were identical and ia table 24| the figure for the tliird 
litter exceeded slightly tliat for tbe seeoM. tlie reduction in tlie data 
produeed ao aaafked ©ffeets., bowever# Appareatly th® variations occasioned 
lay tae litter series aad the size of the litter far overshadow those of 
the other factors examiasd ia the preseat study* 
leii^t of yom«: at' l^irtii* Siaee oaly the total litter weight was 
resordedj it ws aeeessary to obtaia the mean wii#t of the young hy 
dividiag the total litter wei^t by the auaher of youag bora. Pre® the 
staad|K>iat of the meani itselfi this proee-dur® furnished a fairly satie^ 
factozy figiirei but fro® tls® standpoint of a measure of variability or 
aoy aiitatsle tests of significaac@| it left aueli to be desired^ Alsoj 
the iaetuality ia the nujaber of litters ia the various classes yielded 
a»..M wMchi aa a mettter of feet* are not strictly caoparahlei However^ 
aiiiilygis of variaao®' of the laean. weights supplied tests from -sdiioh at 
least tentative waclasioas oaa be drami* *Qille the young were weighed 
aa ©ooa as possihl® after birth,* ao attsffiipt aade to prevent the® from 
gustttng. Heae®, the birth weight as here recorded ia actually somewhat 
in excess of th© true birth wi^t-in laany cases. 
fhB slz® of tliQ litt®r was fauad to affect th® birth weigiit of the 
youag I table SS). la order to (ietftmins the sxfceat of tills effect, tlie 
Table 26. M©sa weight of yatjag at Mrtb, geaerations 10-17 iacluslTe, 
ssgi'@gat©fi as to llttey serle® and to else of littar 
J Sis® of j t Total * 
Lltt®!* s littey t Ifwaber t miaibey 
s®rl®s I at 5 of 5 of t 
•LMi'A- I, KwmM 




















































































































































CCoatia«®d oa Beast pa^g®) 
Tabl® ,3S (coiffeiiBied) 
3 1 S S 15 6.50 
2 S 6 28 4.67 
5 S 15 $9 4,e0 
4 f ^ 13S 4,71 
5 3 1® 68' 4.53 
6 9 S4 gSf 4.80 
? 9 S3 302 4.79 
8 16 128 65§ 4,97 
9- 17 153 737 4.75 
10 SI SIO IOC® 4.80 
11 17 ISf 89# 4,79 
12 U 144 eiS 4.65 
13 5 m 315 4.85 
^ «J2. 5.00 
Total . 1B7 1084 51tS 4,79 
4 S 3 e 24 4,00 
5 g 6 27 4.50 
4 4 16 82 5.1g 
5 10 S© 247 4,94 
$ S 30 146 4.87 
7 S 43 S04 4.86 
8 18 144 ess 4,81 
9 18 ISS 757 4.67 
10 1? 170 815 4,79 
11 7 77 356 4,62 
IS 7 84 388 4.55 
15 ^ 4,64 
Total 100 Sg.6 mi 4,74 
If 1 3 S 43 S,3S 
S, & 4 S 13 Z% 116 4.46 
5 • ,16 48 SM 4,88 
4 B2 98 4^ 4,98 
5 32 160 708 4.91 
6 37 ggS loss 4.89 
7 46 SaS 161g 5.01 
8 69 5SS 2665 4.SS 
9 99 891 42^ 4.81 
10 116 1160 mm 4,85 
11 87 957 4537 4,74 
12 45 540 8524 4,67 
IS SO S60 1S37 4,76 
14 4 56 . 861 4.66 
15 ^ ^ m. 55 
fotal 616 5309 25541 4-,61 
-ao« 
r©gres0ioa of tb® m®aa birtb weigat on, tlx© litter etae was figured. Whaa 
th© potais are plotted as ia figure 12, it earn b© s®ea tbat the meaa birtli 
w#igM® la til® sfflsll si'ised littsrs are highly varlabl®« Also, since the 
data in 'ootli th® r&xj mnll aa€ rmj l&rg® litters were obtained from 
relatively few littsrs, the regression line was draim for th® littsrs 
whieh. coatsitt®d from S-13 young oaly» Whil® th® slops cff the line is not 
ataef, the rdgresaioa is nevertheless foimd to be M^ily significant, Th® 
pertlaeat figur#®, \isiaij Snadtcor's (1938) notation, are aa followsJ 
Si® • 440.0000 Sjy « -10.8900 Sy® = 1.96S7 
b = = -igjM 
- -O.OtifS ga., th® regression coeffioieafe 
1 s y+ h(I - B 
= 4,B3S - #.0g47S(X-8.00) 
» 5»0SI - 0.024753C| th® regression eqtaation 
To test for sigaifleane#, 
r - -0»4l5S,**df « 42 
Th© mm wight of th® young is thas fotuad to deereas® 0#0S475 go# for eveiy 
laer®ase of on® in th© si21® of th® litter* 
la aa sttawft to l©ara ife©th®r any seasonal variation existed^ th® 
data for geaeratioas lO-ll* were arranged by litter series and by month 
ita'bl# figar® is) as had b©ea don® in th© case of the number of yovag 
bora* It caa b® seen that the birth weight varied but littlei either from, 
month to month or ftom stries to series* As on© ai^t ©xpect, an analysis 
of variaace of th® »aa wight® (table 11I» appendix) indicates that the 
•Oa® star will be used througho-ut to indioat® si^fiificanc®,. two stars high 
significance. 
-m." 
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¥ t 9 a 
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© 
A. " J ^ —4—i 
J 1 I L _L J_ I 2 3 4 5 e 1 6 9 /O /J /2 13 /4 JS 
Number of young born per /iifer 
f^ig. 12 ffegres^/on of mean weighf of goung af b/rfh on s/ze 
of lifter, generations 10-17, (Line dra^n for Jitters with 3-/3 young) 
No. of Utters observed 
99 Hi, S7 45 
Litter A/o ! 
,2 
„ » 3 
— - "4 




height of young at birth,, qenerationi> tO-tl, 'beg-




Litter No. / 
" 2 
"3 
'Mean ,of titters 
ZO Z! n /3 14 /5 
Generation 
Fig 14 Mean weight of young at birth segregated as to titter 
series and to genera ti on 
49 37 46 /37 —I— iff 
^o. tj^tter^ ob^erv^d ^ ^ —  
39 55 54 63 7a 6s 44 84 — 56 
falsi® Meaa of youag, at ge»®ratloas 10-17 
iaelusiiTft, .segregated as to litter ssrias sad to moatb 
.SI i I. 
I Ws&th. I &f i 
WI-IMMI. 'I, 
Mifei nwm 
: Mean f«ir ' 4 fotel 
L,. niMtlW.. «tn. ± 
































































































































































































































fatole S7 (coatinusd) 
4 1 3 20 6.® 96 4,80 
g 7 46 6.6 228 4.96 
3 IS no 7.3 5X5 4.68 
4 M 205 8.5 963 4.70 
5 20 IQB 9.4 877 4.66 
6 7 60 8.6 288 4.80 
7 8 64 8.0 313 4.89 
B 2 17 3.S 86 5.06 
9 1 10 10.0 46 4.60 
10 4 30 7.5 143 4.77 
11 4 31 7.8 136 4.39 
2.1 ^ 9.0 4.M 
fo-lal 100 • 826 8.26 S914 4.74 
1, S, 1 67 600 9.0 S848 4.75 
3, & 4 E 4S 365 8.5 1780 4.88 
5 75 6S1 8*5 2965 4.77 
4 m 437 8.7 2091 4.78 
§ 64 980 9.1 2765 4.77 
g 37 527 8.8 1595 4.88 
7 32 070 8.4 1310 4.85 
8 158 506 8.1 1515 4.95 
9 S5 244 7.0 118S 4.84 
10 61 S33 8.7 S643 4.96 
11 56 456 8.1 ai5l 4.72 
12 ^ 9.S 2696 4.73 
fotal 616 5309 8.62 25541 4.81 
aiff®r®ao9s were aot slgnlfieaat for ©Itlier th© montlis or the litter eeries* 
. How@T@r, in view of the feot tiiat the birth-wsight varied witix tli® size of 
tfa« litt®r, a test smell aa is ®uppli®d by the aaalysie of Tariance is ralid 
oaly on th® mstmpHon that tha various sized litters are distributed at 
raadca tkro-ugh all the months of tha year, ®his would not seem to be 
@ntlr®ly true siac© it was fouad that a saaller ntfflbsr of yoiing w®r© bora 
for lioaths 7»9 thaa for the rwMinisg moaths of the year. With the use of 
V 
SOTEiary figu.S"©0 for tiae first foiir littsrs, tii® mean blrtii Tjeight for 
aotttlis 7-9 W8.S toxm& to be sli^tly lii{^©r tiian that for the remaialKg 
months, 4.89, as agaiast 4,80 pi. By means of the ragresaion aqiiatioa, 
® s 5.031 - 0.03473X, tii© estimated values for the meea rat weights for 
tlie two groups of months may b@ oalculatefi approximately as follows! 
i s S«mber i Mean jauaber of t Mosn \rt,J Estimated: Error of 
8 J of : young per litter: of young: mean wt, ; estimate 
Litters, l„,Months, ,J :,, fitters,,. ? X : I 1 J Y-E 
1 y ^ 10-6 511 8.78 4.80 4.814 -0.014 
& 4 I 
7-9 105 7.S1 4.838 
Difference 0»09 0,06$ 
fhe differenoe in tlie two groups is found to b® even les3 whan tiie eri-ors 
of eatiaiat® are compared. Ho accurate test is arailable for testing tfee 
siljnificaao© of this difference^ but in any event it would not see® to be 
large. Apparently there is no reason to suspect tliat tli© birth, weight 
varlM with the season of ta® year. In the gray Norway rat. King {1935) 
found til© Mrtb weight to be at a alninam in tiie suamer witii tlie maxtmum 
for tfe® males in tli® winter and for tk© females in the autuffla* 
The Mrtii weights for the several generations ahowed somsim,at greater 
Tsriabillty as eaa be seen from table ewi figure 14. Tii-ere was a tend­
ency for the mean weiglits to be liiglier in both the ©arly and the late gen­
erations with lower values in the intervening generations. An analysis of 
variance {table YIII, appendix) indicates that these differences are highly 
significant. In view of th© fact that the rasan nmaber of young bom per 
f aisle S8* Moan weight of yoTing a,t birtli s^egregateci as to 
littar series aad to seaars-tioa 
* • Kosber * * , feissht Qf.„:VQimff 
Litter i Gsaera-i of i • * Mean per 8 fotisl J Mean per rat 
,,se.rl,®s. •, tloa , ..lit.tersi fotal i litter J ail., I 
1 6 1 1 7.0 40 5.71 
7 19 im 6.7 6r54 5.11 
a 14 93 6.6 45f 4.94 
14 38 S.3 428 4.86 
10 48 374 7,8 174S 4.67 
11 7 57 8.1 S68 4.70 
IS 11 94 8.5 4S4 4.83 
15 19 163 8.6 798 4.90 
14 19 169 Q.S 812 4.80 
15 E5 199 a.o 927 4. 66 
IS 3? 314 8.5 1537 4.89 
If m 2.31 7.7 1187 5.14 
18 19 lis 8.5 811 5.01 
19 34S 9.S 1770 5.ie 
20 zm 9.4 1180 5.00 
Total 3g5 8698 8.18 13070 4.9g 
2 6 1 8 8.0 44 5.50 
? IS lis 7.2 &(m 5.24 
0 Ig 108 9.0 58S 4.83 
$ 16 ISf 7.9 641 S.05 
10 4$ 410 8.9 1927 4.70 
u e 50 8.3 a!55 4.70 
IS 13 1S4 9.5 596 4.81 
IS 19 180 9.5 861 4.78 
14 19 17S 9.4 857 4.81 
15 a5 SSI 10.0 1197 4.77 
16 m 357 9.S 1750 4.90 
1? m 2-48 8.9 im4, 5 .10 
18 15 155 10.5 759 4.77 
19 39 365 9*9 1667 5.12 
20 25 aso 9.8 1149 5.00 
•21 1 11 11.0 55 5*00 
fatal ZU ^§18 9.23 14352 4.91 
3 @ 1 6 6#0 30 5*00 
7 14 96 6.9 470 4*90 
« 11 76 6.9 S50 4*61 
9 16 UB 8.0 595 4.58 
10 45 zm 8*2 1684 4*70 
CContiawd oa aexl pa.gs| 
.0@* 
Table 28 (coatiimad} 
3 11 6 51 8.5 249 4.88 
eoBii. IE 15 136 9.1 658 4.84 
13 17 166 9.8 791 4.77 
14 IS 138 S.S 670 4.86 
15 19 170 8,9 816 4.80 
16 4 12 3.0 5S 4.02 
17 7 53 7.S B65 5.00 
18 10 88 8.8 42S 4,80 
19 10 9S 9.S 467 5.02 
go 6 40 6.7 800 5.00 
21 ^ 12 IS.O 61 -5.08 
fotel 19® lUf 8.S8 7787 4.80 
1, S, S S ' SI 7.0 114 5.43 
& 3 7 49 340 S.9 1732 5.09 
8 57 m 7.5 1S31 4.81 
9 U S4S 7.5 1664 4.85 
10 137 1142 8.3 535S 4.69 
11 19 156 8.5 752 4*76 
IS 59 S54 9.1 1708 4.82 
13 5S 509 9.3 8450 4.81 
14 54 48S . 9.0 2339 4*82 
15 69 620 9*0 2940 4.74 
16 78 S83 8*8 3346 ' 4.90 
17 eS 532 8*8 S''36 5*14 
18 44 408 9*2 1972 4*87 
19 84 801 9*5 4104 5*12 
20 5® 1506 9*0 S5S9 5*00 
31 11*5 116 5*04 
fotal 837 7199 SiSO 3518© 4*89 
litter iacreasM tli@ paseiag geasraltlonsj ths incrsase ia tixe mesja 
w®igk*t! of the yotmg ia tli® late geaeratione Is unsagjeeted* The errors of 
astimte ??ould -fetos simply s®rv® to empfaasize th© diffareac®© already 
ftotedi ®ii@ iaclusioa of tli® ©arly aad tJa,® late gendrations (and possibly 
jilsft th® exclusion, of the fotirth. litter) raises th® gQaeral average from 
4*81 to 4*89 gpi, f's® iata from iill the montli® wr© incltniad siace it iiad 
mm fomad tiiat there was ao seasoaal variation* 
-87. 
i-mt wtot pljysiologlcal slgairicanoe can attaciied to tha changes 
la tlie blrtb weigiit with tis cliafflgiag g9n0rB,tio33,s, one can only ccnjsotiu'e* 
It miy ''m that tlx© wei^its tead to sma la cycles* One woxild not sxjiect the 
birth wlglit to- laoreas© p©ra»:a@atly ualess tlia siz® of th® adult animals 
wesre eetually inereasing* Obviously there must be "aotii an upper and a 
Ivm&T limit, the oae oofflpatlbl® tilth tlie survival of the mother and the 
other with the stBTVival of the foxmgi, 
In th& six ganeratioas •srhlcli SloiiEk®r (1939) observed, thsrs was no 
iaaicatioa of any eonsistent changes in the birth weight# 
Klitg, {191S) found the Mrlh weight of the yoimg to increase with, 
th® littsr BSTlm as follows! 
"" V ^ber ' I 
iittsr i of t Males I Faaalas 
, 1,^,1, HI ia>t,. 
1 22 4»3t 4-. 06 
Z 21 4# 52 4*27 
3 E® 4*©1 4*4S 
4 17 4*. ©4 4* Si 
Oa the costra®yi. in the prss©-fit study thar® is ssai® slight indication 
(taljles S® and 8f) that the weight of the yotjng a®orea8©d v/ith advance 
in ti» litter series# %© mean iwiglita of th© fii'at two litters w®ro 
i»arly identical "out thos® for the third and fourth littara war® somewhat 
lass* 
Sloaalcar C1939) found tha Mrth weight to vary with the percaatag® 
of protain in th® diat a© follcwil-
«a3-. 
• 
• .Mean_..HftiM4'l of..jrou3a^..... 
Per cent *• 





10.3 5,15 4,97 
U.B 5.2 s 4.98 
18. B S.37 8.14 
22 a 5.gt 4.98 
gS,3 5,19 4.tQ 
flie largest wer® witli 18,2^ protein in botii tlie males and 
feaalea. MaeoEib@r (19S3) observsnd aa increas© in "oirtii -sffeigiit from 4.98 
ga. with. 0 protein to 5«gS @a.. with 20.8% protaia. Mendel and HubbelX 
(1935) report the liigk aeaa birtii fmigtit of 5,8 ga« 
IMaht of raune at ^1 d&vs of ap.@M Xoxmg rats frcsa tlie stock coloay 
ar© usually separated trm tii© mother and placed upoa experimental diets 
whsa tii@j ar® fTOO 21 to W days of age, (Jepsnfiing upoa the type of exper-
iseat for wliieli th@y are to be us®d, 'She weights of tie yoxmg at any ag® 
in tliis iateryal are tkerefor® extremely iffiporeant. It is alvfays to be hoped 
that & TOll-managed eoloay will ftornisli aaiiaals whicli r&vj but littl®, that 
is, that tii© yctimg will be from a liomogeneous population. Ia the preaeat 
study tije -weights at both 31 aad 28 days of age will be dlBcussed, 
It was n&omsarj to rlefesrmiae tie mean uf@iglits of the individual 
young at 21 days of ag@ "by dividiag tli© total litter weight by the number 
of young in ilie litter as Md b&m dom in the case of the weigjit at birth, 
iigaia,, tlie a©aa -aQight of tJi© young waa found to vary with tb© sise of th® 
litter as can b® mm from tab!® 29, Disregarding the smll litters, tb® 
m&&n weight of tJia ycm»i; sinowed a cOBsistsat decrease with an increase in 
the siz© of tae litter, fb® regression line is sboim in figure 15. Owing 
fabi® 29, M®aa. of yoti)Bg at 21 days of age, generations 10-17 iaclu-
siv®, segregated as to litter series aad to ®lz© of litter at 21 dayo 
I Sl2® Of S t 
S.itt®r * litter ' Wmber * 




of t fotal 



































Mean per rat 








































































































1 1 1 1 1 + Litter no. / b " "2 




A • • —  a  o "  
+ 
• ' Cj A 1 
1 I 1 1 i 2 3 4 5 6 7 a Mean no. young per /iffer af 2! dags of age Fig. /5 /?egre&s>/on of mean wetgfif of young af 2/ dayi of age 
or) i/ze of /iffer (Line drawn for /iffers wifh 3 or more goctn.g) 
^ Ah. f/ffen obS'Smed ^ 
~T~ 
II /5 m 
40 Litter no. t 
37 
1 r 
33 64 /S9 
'Mean of ^ / 
25\. I _L J_ _L _L _L io n _L iz _L / Z 3 4 5 & 7 Monfh Fig lii Mean weighf of young at 2! dayt, of age, generafionb /0-n,  iegregafed as fo l i f fer ^eric^ and fo monfh.  Afo. fiffmrs for fine v 4! —I— 2Q —I— 52 —1— 38 —r 49 3/ 25 32 2! 40 is 44 
40 1 I I EZTJ Lifter no. /  '  
.. 2 
3 Mean of litfert> /,2,3 
J L JL. J  ^ ^ ^  L  a  9  / o n  1 2  / 3  / 4  f 5  / « ,  n  t o  1 9  
Generation Fig. n Mean weight of goung at 2! day^ of age t,egregafed as to Utter ^«r/e^ and fo genvrafton. AJo fiffen for—fine I 1 1 1 1 1 1 I I I I I I I I 3 30 Z! 22 04 /3 20 39 4! 56 60 49 27 // 
to tlie ineoasistaiiej of the data aad the few litters wMcii -^er© obseirrsd 
for tke aajill-slKsd litters, the liae •ma flram for th® litters wiilch 
contaiH3fJ tlire© or more yotiBis* Iha figures ?jMc15, ar© of Intorsst may be 
siBSttariasil as followss 
S S 52.5000 Sxy = -50.1000 Sy^ = 84.8800 
h = Bxy/Bx^ = «50«1Q 
52.SO 
• -0.3543 0R,, til® regression coefficient 
I = y 4-bCX-x) 
• 31.53 - 0.9543(X - S.SO)' 
» S6.78 - 0,954SX, th© regression equation 
fo test for significance, 
r = -0,7S06**, df a is 
flie Mean waig^t of tlie youag decreased 0,9543 g^. for sTsry Increase of 
oa© ia tile size of the litter* 
In order to judge wlietlier taer© iftight be any seasonal Tariation in 
th® saeaji weigM of the yotfflg at SI days of ag©, th© data were arranged 
as ia table 3). An ajislysls of Tarianc® {table IX, appendix) indicates 
that the luoathly raeaa weights did not di,ff0r significantly from one 
anotlier. Eow®Ter, the mean line in figure 10 suggests that these weigjita 
wer® soae^at iii^xer for the susiraer montlis tban for the winter montlis. fhe 
months w®r® grouped in the same intervals that had been used in studying 
til® nimber of young raa,r®d, that i©, months 9-S end 3-8 inclusive, and the 
asaans for these groups determined"ftahl® SI). In all of the litters of 
th® series except the ' third, the mean wei^t ma slightly higher for the 
spring and suaaer months than for th© fall and wintar raonths, Agoln, one 
faM© 30. Meaa aasSb«r of ycnmg p®y and a«aa wei^t of yoimg at 
SI toya ef ag8, ganeratloas 10-17 Incltiaiv®* asgregated 
a® to litter s®rl®s aad to moatlj. 
{ t i, .law-,.,' , Ifts&t, 9t wwm ,., 
t -Moatlia s of J i Mean fei? t fotal '* Maaa per rat 
7 - .  .  .  i n ,  , l , , m „ l t g , , i .  hun,,m»., L r  n  i  g R l  • i . . ,  
1 5 34 ®.8 98® 29»0 
8 S SS 5.® ^0 30.3 
3 10 s5 6.5 1920 29.5 
4 8 6S 7.8 1809 29,2 
5 8 43 S.4 1289 SO.O 
6 1® 79 6.6 2247 28.4 
7 5 31 0.2 9ss 30.9 
8 15 m 6,5 mm s9.g 
9 11 is 5.® 1814 29.3 
10 is 103 i.9 29s8 20.4 
11 SO im. 6.s s80s s6.8 
is 3j m 7.1 344s s8.7 u
lu m2 fdtal m g.sg 23634 28.75 
8 1 81 im 7.1 4414 29,4 
2 7 64 7.7 1535 m»A 
3 8 59 7.4 1740 39.5 
4 7 44 6.3 144® SS.9 
5 19 141 7.4 mt 31.8 
f 10 S@ 6.S g0®4 31.6 
7 13 91 7.0 mm 31.3 
0 IS 74 6. a 8384 31.4 
$ 4 U 5*5 668 30.4 
10 20 139 7.0 4146 29.8 
11 14 93 6.6 2798 29.7 
^ 143 6.9 4mn ' S8.8 
fotal 1S6 Hff 6.91 30.18 
3 1 14 9g 6.6 2761 30.0 
2 14 97 6.9 2998 30.9 
3 S3 140 6.1 40S0 89.1 
4 S 37 7.4 1130 30.5 
5 6 36 6,0 1148 31.9 
6 E 16 8.0 SIO 31.9 
7 1 ® 8.0 S66 33.2 
8 8 S3 7,7 72» 31.7 
9 3 40 8.0 1163 29.1 
(ComtiimM 
-as-
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wOBdsra wiietlisr differeacee i» the aiz® of th.® litter migbt be responsible 
for the diff@r©nc®B ia wei^xt* fhe ©stimted weights were calotilated 
froa tli© regTQSSloH abom. sthor@ sad. vmm entered in table 32, 
differease® obsdrrM la tlx® ©rrcrs of estimate ar® not greatly dif­
ferent frcffi tlios© observed o®t the- actual toIuss* They are all la the 
Tat»le 31.« li©aa of fomg pef lltt«r and mean w«lght of youag at 
21 toy® of geaeratioas 10-17 iaeluslv®, segjfsgatsd aa to lit­
ter series aai to moatia, grompoi In iater^s of six moatha 
i i mimoT i,„, ... 9t .tom 






























































































s©»i dlrsetiom a® before but ar© Bmmh&t accentuated la the -yiird and, 
fowtih llttars* Atteatloa sho-ald tgaia b© 0all0d to the fact that 
thsst sjjroys of s-stliaat® ar« truly "eatiaat®®" and that too stuch con** 
fid®aoe e&n aot b® flaoM ia th«. Ap|>ar«atly tb® weight at this agtt 
is bat littl® aff®et@d by th® ssascm of th® y»ar« It la Isterestiag 
to mt&if howrr®i?'|» that the sli^tly lasher woights were associated 
with th® sm® peilot of th® fsm ia which the greater lasaber «aad p«r-» 
e«i^ag® of yo^isg wsrt reared* 
fafel® 3S» lEPoys of ©stlaat® for m®aa weigltfc of yoijag at Zl days of 
ag8» gsasiyatioas 10«'3.7, Inolmsiv#, segregated as to litter 
series m& to *onth, giwifed ia intertals of six aoallis 
i s iWbey 4 
Iiitter t WmthB s of * 
serie® t t |itt©rs:i 
leaa 














29,20 m.if -0.97 
a.gg 
-iti 
SO.Sl 30.@0 o.a 
aa-as 30.8® «o.ag 
-0.64 
si.a 30*71 0.90 
Q*f% 30.41 4M 1.04 





1 0-s m 
S«8 -98 
Differaao® 
g f-S 8? 
S-8 
Differeaee 
5 t-S 4? 
3-S 40 
Mffereme# 
4 S-S ' II 
3-8 60 
Biffareac# 
i.,. I, 9-a BIS 









i « S6.78 - 0.*9S43X 
$l3«r® is ao iadieatioa ttet tfc® aaaa weigiit of the yomg at 21 day® 
of age cOiajBged from generaitlos to s««i®ratioa (table 3S, figure 17}• If 
tfe® geaeratloas are grouped as is table 34, tie mean weiglxte still reasiaia 
r«a*i&blf ooiistast* fMs ii©€l.d smmiHf be ei^eeted 1b vim of the fact 
ttot til© seaa mmb@^ of yotui^ per litter iaereased from the early to the 
lata foaeratioas* fh® ttMfo.ss^ty aigiit meaji that the vigor of the colony 
tea iacreased safftciemtly to asistaia th® wiight is spit® of the la-
creased aieaber of yo-tt»g,» Th@ iaerease ia the aumber aad percentage reared 
fable 3S» Maaa umber of ymag p®3? litter aad ma-aa. w»lgiit of young a% 
EX days of a@®, segregated as to llttar series aisi t© gsntratloa 
Llttay 
I WmMT 
Sttatm- : of 
Ullggj 
il?ffr 9t TOIBii. ,*. 
.MA 
Measi pe? Total t M«aa per rat 
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itiich tes alrsiadly b««ii mtm&f witJi th® passing, geaeratioas raiight also 
ijediostt# ainA aa l»er«0»d vlgoa?# • 
Sftitb* A&d.0mmt a»t JSttbtoell |l9M) obs#rr«d a strilelag taHfomlty 
la th® wisl^te.of iiim ymm 21 days of a®e. ftooagfejtit tit© eaTta 
ttoy 0l»sarr®d, the migMm of tfe® males varied ttm 
42 to 46 m* aad %h» tmalm fm& 40 to 43 m* Slcaak^r {1939), 
tow®f@3?, foiad til® welglits of tkt- yomg at 86 days of ttg« to laoreasa 
f«ai tins first ttecm^ tit® sixfeli i«B»TOtioiB®, 
Xm tlt« ^rmmt tiia msa» wol^t of %h» youag waa fouiiti to 
laor®as« wltli th® iitt«y s®ri®s {table 30)• ia aaalysla of r&Timett 
-08-
(taM.# IX| epp^ftaix) ladieate® ttet tfeos# dlffeaf^e^s are MgJjly 
Saitb, M4ersoa, aad Bab|}»li (1936J fcmad a simllas", 
thoia# mot ©fttally eoasiistaat tsrea^. flisir flgur©® are a® foUowsi: 
^ Witeiil i?f 













fable S4» E®a» »wb®r of j^uag per litt»3p aud mean w«i^t of ^fouag 




B»Tlm . 1 .  
®©tt®ra-
tioa. 
J of « 
J lit.tami 
s M«aa p#!-! fotal i Sleaa par rat 
1 8-i Si ISf #»04 4643 gf.S7 
10-lS 45 30© ©•S? 83SS 27.74 
14-1? SI 5Sg 6.44 liS12 29.33 
18«19 7«33 3^ 
Total Uf 1089 e*88 31494 a8«9E 
g 6-0 25 im 6*60 ^43 30.J56 
10-13 4S» i.SS 12159 g8.74 
14-1? esfi $,91 20SOT 51.31 
18-19 ii>3il& 7.85 asFMt rntmrnmlm 31.34 
fotal im 13S0 a.87 41378 30.42 
3 i-9 m 1S0 6.00 4750 31.07 
10-13 m S78 6.33 114S7 50.31 
14^1? m m$ §•87 mz 30.54 
18-19 7a4 ISM 31.16 
fot«a lis ?84 ©.St 84057 30.68 
Teoatelma^ oa as3cfe page) 
faial# 34 CeoatiSttM) 
I, 2, S«® ?S 4n 6^S1 144^ 30»S9 
k S 10-13 lU 1101 6.71 zim 29.01 
14-17 S06 1384 6,78 42141 30.46 
18-19 271 7. Si . .8,4^2 m»m 
fotal 484 3S03 6.@@ fS9a9 
fls msaa w»i0.-% of thi® young »•! ®S days of ago ms found l>y 
Blmskm (1939) to mry wttli tli« f03?0«afag9 of protein in tlie ai®%s 
: f«t o«iit t ,aMK.iat„„as, ,„aaii 
•teftl,, I., ;Pgff,ffAll ,mI, n,.i nm,.,. j„u nlWWilff,, 
I lo.s go,a go,2 
II 14. a gS,? S5.g 
III 18, S 30,8 30.8 
I? gf.S S8.4 M.® 
? 26,S 32,g Sl.e 
With, t&« ®xe»ptloa of tli« foartfc gi^tip|. tke mi0.tB of -fell# young In-
op©as«€ with ©aol adil-lioa of p3«»t@ia. the low figure la group I?, 
SloBak®r '0®li®T«® to b® du® to tcxj olo®e a dlseai^iis® of animals, and 
ka Goacl.u4#» m la th® ptotain of the 4let up to 26,3^ 
ta mmXm&tM. &xm%h la rats, tmrn blrlh to 2S days of age* 
Macwmtees' ilfSS) found a alailay iaorease ia th« tiel^t with an increaee 
of p3S0t^.la la ih» diets 
-100-





of yaers, M«aa«l aad HttbMll (193&) ot>serv®4 as iaoreas® 
of the yo\mg wliloh th«y to lmproT««at in th® 
t ,§im 
.Ifeli., „,.,Fiw>lt. 
1913 88 8® 
1919 a SI 
198S SI 30 
WW m 47 
fh© p®ro«atag® of pi^teia ma 1^ ia 1918 23^ la 1935* 
CottsitoMLhl® fariatioa caa he aoted la th® m®aa weights istolch are 
r®po3rt@d frc® th® fajeloM ooloaies* Sl<maic®r*s highost figures for 25 
days of aga ar« simllas to^ those for 21 days of age givea ia the present 
®tus3yt %ose of ^ for ZX lays of ag© are raiida higher* 
l®lAt vnanef at. M sibba The a©sa weigtit of the young 
at ^ day® of stga prmamts a pletur® •whieh is slBllar to that for th® 
aeaa weight at 21 days with some slight rarlatioa la th® detail* Sh® 
mmh®r of generatioiw for th® stady of the ireriatiaa with litter size 
aad with seasoa mm «at©Rd®4 to lao,ltti® th® tuentieth g«neratioti, fh® 
OT« e period 
la the w®i^t 
Mtioal 
-IOi» 
•W6i^ again fouM to deereas® a® th® sla® of th& litter inoreaaed 
{ttbl® 35, figar® 18|# fh® »g?®0sioa co«ffiei®ttt Is aearly identlc-al 
*lt^ tkat foujad for 21 days., -0.»93t0 m* ®8 agaiast «£),t543 m* 
ittformatioa a@c®ssarr for d©t®wiiaias ttoe 3^gr©»®ioa coefficient and 
tlie r@gr®saioa swwarlzed as foll.owsi 
S » 53^8000 B-xy S -49,i000 Sy® » 178.6000 
b s -49*30/08.50 a -.0,93a0 m* 
T S -0*5179*, df S 16 
S S 51S9 - 0»9390CX - 5.50j 
• 5S,4S - o.tsaox 
Bo ®#as08®l treads eould b® detested la tbe aeaa weights {table 3$, 
figtir® 19). Th® aoatlily maaas varied eoaalderably but am analysis of 
fariajste® (table X, aftpemdix) isiicats® that tlier® were no slgaificaat 
a.iff®r@ij0®s. S&er® is ao iBdioatioa tbat the wel^ita were higher fov 
th® spriag ajad suwr laoaths,. ^ieh fast might lead one to suspeot that 
perhaps there was ao real isorease for this same period at 21 days of 
ag®.* 
likewis®! the a@aa weights did aot Tary sigalficaatly frm g®aera-
tlo» to g@»®ratiott (tebl© 3?» figure ^)» a® tested by an analysis of 
variaaee* 
the s«® getaral tread® w«ro obserred ta the litter series {tables 
36 aM 3?) as at SI daya of age thougji the differeaoes were aot as great, 
the waller dlffereaees are verified ia the aaalysla of rariaac® iiher® 
th® f-valtt® for the litter ssrles is sigmificaat at S8 day® {table X) 
aaa hi#ly aigjalflewt at 21 days {table IX), 
•ius-
Tabl© 35, Mem of yotiBg at 08 days of ag®, gami-etioas 10-20 
iBdLusif®! s@gr«gat@d m to litter ssrtes and to 
0iae of litter at ^ days 
J Siz« of « 






fotal t M»aa per rat 
of •TOtma 1 
IE 490 40*8 
IS 638 5S.3 
16 55.0 
55 @661 48.4 
108 gg81 51,8 
161 771g 47.9 















t 1 S 8 52 2S.0 
g 3 ® 34S 57.7 
3 7 SI loss 50»2 
4 10 ^ sm 57.0 
5 © 45 gS97 53.3 
# IS 78 4S5S 55.8 
7 m Itl 7974 49, S 
® Ml eO» 39aM 48.7 
fot^al 1®8 1161 49.77 
S 8 g- 4 232 S0.O 
3 $ SIS 52.0 
•i S 20 10S7 54.4 
§ § SS ms 43.3 
S 4 S4 1340 55.8 
7 9 ®S 3147 50,0 
Q M Wk 10^ 43.e 
total SS 36$ ISiSe 49,83 
1. s. 1 2 f 12 §6.0 
afe s B 11 s& 1068 48.8 
3 IS $$ itts S1.2 
4 1® 76 4@16 55.5 
5 Si 125 mi 50.3 
6 34 g04 lom 83.8 
7 55 . 385 imsd 4S.9 
fot'Sl 




f Lifter no. / 
• - Z A  -  " 3  
9 Mean of lifferb /.2,l 
I 
45 26.0 ± I 
a 1 2  3  4  5  6  7  
Mean no. ijoung per /itf-er af 29 dat^s of age Fig 16 Regression of mean weigh f of goung af 28 dag^ of age on 





Litter no / 
" 2 
„  3  
Mean of fitters t,2,i 
_L 
© 10 fi / 2  6 7 
Mon fh 
Fig /9. Mean weight of goung af 26 dog*> of age, generafion^ tO-20, segregated as to fitter 3er/e» and to month. 
Mo fitters for—/mm 
L i f t e r  n o .  I  1 3  
Mean of Utters /, 2,3 
/3 /5 
Generation 
Fig. 20 Mean weight of goung at 26 dag^ of age itegregat^ 
to Utter »erie^ and to generation. 
to —I— to 
tJi^ litt^r^ ffr Unm 
tz 26 35 55 44 —I— 20 76 —I— 4/ 
G 
1-
® - I 
f# « $ 
o « ® ^ m »»« 
Sla » O 4|k t-* 1^ 
s s s s s s  g s s s g s  s s s e s s f i g g s  
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Tabl^, 3© {oositi«a®S) 
1, S., 
& S m .WW -^ pwjii.Ti! 
3 m i*s 884® 
4 IS m ?*]l 603? 
5 tm M 1149® 
6 BS %$l S,4 77t6 
7 ai im S..4 68t8 
S §S 38S S.7 17g7S 
t ES 141 6.1 66gt 
10 ®0 430 7,g gOSOO 












4S,30 fetal 4S44 
®k« ja«aa at SB toy© a®s- <KS&lbi%«4 great 0r variability 
diS mean welglda SI days of age m om be simm 
tTom cmp&ttwg fig«^r#s 16 mA 17 wltli figtirea 19 aad SO respectively. 
Also, «&®ji tli# a®« s<pare# fo* error ia tables IX aad X are c<aai«ared, 
th« oa@ at 2S day® of age Is seem to be newly twlee m great as the 
om at ^1 day® of age. fhe g3»«tt@ip vartatlom is probably explaisaed 
la Fsrt by tfee fast that tiie tefea frM fewer litters were available 
for ®3Wiaatiim at SS days tJiaa at B1 4ay® of age. It is likely due 
sXm im i»art t0 th® fa@t that at 28 day® of a.ge laore time liad elapsed 
to all«w for tbe sfpeawiaee of iadlvidmal variatioa. It seffiw lUcely 
tliat witii each aMitioaal Itfee of time mp to adulthood a greater 
variability la tb® weights of the iadlvidiisls would be eaoo-uatered. 
•106. 
falsi® 39» Mmm Humb.®r of p@r Ittter aa4 wiaa ?/®ight of young at 
sb days of eg® 0®gr«gatea a® to litter ©arias and to geasratloa 
iltter i 
J. 
i Mm>@r ^ MmHim jti mmtfiA 
s8s«r®-s of t j mean per? 
• UMi ij Mllffy -f 




6 1 § 6.0 
f h fB 6*5 
i 6 m 5.8 
10 1 4 4.0 
11 1 7 7#0 
IS 4 m 7,0 
15 $ u 8.0 
14 9 55 5.9 
is 9 si 5.7 
is 18 los 6.0 
17 m lg7 6,4 
18 f 53 7.6 
19 54 b41 7.1 
20 186 7.4 @,#g 
6 1 @ a.o 
7 i 43 7,S 
S 3 S3 7.7 
9 5 M 7,3 
10 5 59 7.8 
11 5 31 3,3 
12 5 sl 6,® 
13 10 61 6.1 
14 10 7g 7,g 
15 is tg 7.1 
16 m saf 6.6 
17 88 138 6,5 
18 $ 57 7,1 
if 54 S50 7,4 
BO m in 7,6 
•81 
-Jk , ft 8.0 182 1265 6*95 
sm 































































faU© m Ccontlsaed) 
5 ¥ 5 S2 4.4 1061 48.2 
8 1 7 ?.0 306 44.0 
9 7 Sm 41.1 
10 4 25 6,2 lia? 4S.1 
11 1 8 8.0 37§ 46.9 
12 S 17 5.7 860 50»6 
13 8 §5 6»9 2685 48.8 
14 6 4S 7.2 SISS 49.4 
15 11 69 6»3 S458 50.1 
16 1 6 6.0 388 64»7 
17 Z 12 6.0 557 46.4 
18 5 35 7.0 1743 49.8 
19 10 73 7,S 367i 50,4 
SO 4 SS 5»8 124g 54.0 
21 8-0 
63 410 . 6.51 lom 49.29 
1, 2, 6 2 14 7.0 724 51.7 
as S 7 gS 137 6.2 6612 48,3 
8 10 65 6.8 2985 45.t 
9 4 St fa 1356 46.8 
10 10 68 6.8 g937 43.0 
11 7 46 6.6 sm 48.2 
12 IS 76 6,S SS^ 47. s 
13 W 138 6,6 6278 47.6 
14 25 168 6.7 7981 47.4 
15 33 212 6.4 10133 47.8 
16 S5 353 6.4 17890 50.7 
17 44 S77 6.3 13885 50.1 
18 EO 145 f*2 mm 47.8 
19 78 564 7.2 S7086 48.0 
SO 41 300 7.S 1534E 51.1 
^ 70ft 44.1 
Total 385 360^ 6.76 1M627 48.67 
«lQ6i-
la raas.eet. to oeeirtia. c-ycla®, 
Len^'tb. cyolf» Tli© leagtii of tb.® cycles iiss deteismiaad by noting 
tha laps® of time from am atsm in the oestrus cycle to its recurrence, 
file rats wer® obaarrsfi for various periods of time, on® group being o!>-
a&rved for th® ©atir® spaa of life* Since tlis lengtii of cycle Taries 
viltM age {lartert, 1935; Swry, X935), it was st-uMed in. rats of four 
differant sge groups* lacii time iaterral me of six months dxiration# 
i.e«, 0-182 days, 18S-MS dakjs, ©to» Tii© first interval, 0-18g days, 
carried tlie rss.t tkrou^ tiie conception of the tbird litter,* tbus proba­
bly throng the periofi of tb© greatest sexual activity. Mo cycles were 
oljsenrsd after thB 730tli day*** 
flj® frsqusncy ciiatrlbutios of cycles of different lengtlas observed 
im a grouf of 275 regular stock colony rats is show in table 38* The 
TB33i$n ia the leagtis of cycles Is se®a to b® fairly wide, especially with 
advene® Im age* It ia interesting to note, ho^iSTer, that while the man 
Increased from 7*7 in the first interval to 44»5 in the last, the mode 
r«alB®a at 8 la three of the intervals and at 4 in the fourth# Appar-* 
eatly a eycl® of ahout 5 days may bs conaiderefi as "normal" for th® 
group of rats studied and it is th® abberations from this nonaal which 
caus®4 the lacr^as© in th® mean* 
A group of rats, 10 in maabar, was observed throusji th© first 
tiws ag® intervals (table 39)# Here again is jasted th® same tendency for 
th© mean to Inersas® %*ith age while the mode remains practically the sase. 
^"fh® average age at ?iiich a positive mating occurred for the third litter 
was fouEd to b® 179,g days (tahle 5®), 
age at which the last oestrus ifas observed was 7S2 days (table 58)« 
ffibl® 2B... freia«saey MstrHbtttion of lesgth of oestrus 
oyol®® obssrveft ia S75 mat®d i»ts 
• n ,  I  .  . h  n ,  •  I  M  I  M  ,  t f g  ,  S n . ^ S ,  t e M .  
l»9agtJi of eyel® i » l^agtli of oysl® * 
la. days l fMs,ati®aey., . 1 ia.davs ... 
g IE 2 4 
S 40 3 21 
4 100 4 6? 
S m S at 
$ lie % 3® 
f s-@ ? . 24 
@ 43 3 5S 
SM 9 2S 
10 a 10 20 
U.^ m 11 8 
12 1? 12 12 
13 10 13 14 
14 f 14 f 
IS 19 IS IS 
IS 11 IS 10 
17 If 1? s 
IS IS 18 1 
If 5 If 7 
80 ? SO 4 
tl 4 tl 1 
gg 4 gs. 1 
SS 1 S3 S 
S4 S 24 4 
15 1 as 4 
se-ss 11 U 3 
m S 







tesaa a fmf Mesa » 13»1 
Moa® • 5 Mode s 5 
I Coast iiSI piag®! 
'•"XIO* 
Tabls ?8 (continueti) 
Sf>6^54?. daw t 54B 7.30. ,aa??.s., , 
Length of cyole i 1 Length of cycle i 
la. daM,, , .,8 * * in daxs ,. s, Fr.e,Que|icv 
S 3 3 1 
3 4 
4 25 5 4 
5 15 6 1 
6 14 7 2 
7 14 
8 U 9 S 
9 IS 10 1 
10 IS 11 2 
n u 
12 15 13 1 
13 ? 14 1 
14 a 15 1 
15 5 
IS 6 28 1 
17 1 
18 11 30-39 7 
19 8 40—69 8 
SO S 70-133 n 
21 4 





















• gS.9 a 44,3 
Mod® » 4 Mod® s 5 
nu 
Table 39» ?p®'i'u®acy distribixtlon of length of o®s1;ru8 
eyoles otoseryed la 10 unmatefi rata 
to 
M®a» • 7,8 




teng^h of cycl® t 
ia da?® i WrmumLm. , 
i h®n8,th. of cjel© » 
„ , 1 , , , la da.vB. i 
2 1 S 5 
3 6 4 7 
4 54 5 4 
5 5g 3 4 
S U 7 4 
f 14 8 1 
8 10 t 3 
9 11 10 2 
10 S 11 £ 
11 1 IS 8 
IS 1 15 B 
13 3 14 1 
14 1 IS 1 
15 1 16 S 
IS 1 17 1 
17 3 
23 1 
S7 1 S4 1 
ss 1 
29 1 g-s 2 
47 1 gf 1 
30-S9 S 
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Tlia mod® for the first iaterral -ms idsatical with tSaat fo\md in th® 
mated tbMb, fabl® 40 fr«0@ats la a siaaaaiy fom a portion of tli® 
lafGrmatloa obtalasd t-mm tlie tiw grouiJis.. 
fable 40. Stuffliary table of the frequeacy disfributloa of 
lengfeli of o®strus eyeles observed is 275 mated 
aad 10 'oamlsed rats 
Ag@ i fciljer i, 
iatarval s of * 
t Mo a® 
: Msaa '* ia 
4a ..tea..,!• M%s. V I, Iteite,, * LMm. 
Mat®d rata 0-182 £35 837 6407 7.7 
185-M5 1S2 46g 6072 13.1 
^ S66-547 73 2%2 69Sf S3,3 







0-18i 10 179 1^0 7,2 
las-ses f S8 978 16.9 
6 
4 
fhe avarag® leagtli of tli® oestrus cyolea observed in the present 
study are longer tliaa tliose reported from a amber of other laboratories. 
Long as*i Sraas fltSS) reported a m@m of 5.4 Tffith. a mods of 4 on 1999 
cycles %%loh they observed. Ivans and Bisiiop (l9g2), on a more select 
group of rats wMcb were fed diets either of tabl© ac2*aps or a standard 
diet made up largely of whole -wkeat, c&sela, and wliole milk, reported a 
mean of 5.4 with a mode of S on 1000 cycles. Th.© range was from 3 to 
49. Le® (1926) found an average cyel® of 4.8 days in a group of 47 rats 
observed between the ages of ISO and 180 day®, an interval siiail'ir to 
til® first interval used in the present study, fiie average lengtii of 
cycle in 16 rats was found by ^#ry (1935) to inorease «2«-htly from 
the sixth montla tlie twelfth, fiie lowest average found was 4.6 
days for tli© sixfeli aoath, thg longest 6.4 for the tenth aontli. 
Tables 41 &s& 42 give the percentage distriMtion wken the eyelea 
are gTOUped into period® of different lengtlm. (fliese particular 
lalsrvals w#re ciiossn because tli®y had been used prsvio.iisly ia tii® 
meat studies carrisd on in the Hutritioa I»aboratory*) In. the mated 
rmts the pereeatage dlstribatioa was practically reversed in the first 
fable 41. Peroesfeag© dietrllmtioa of 
lea®t& of oestrtis cycles la S7S mted rata 
o t t j t m j m m — ^ T §  , ^ § ^ - 1 4 7 ,  , t e T 8  ^ W r 7 g Q  
oy@i® ' ,telm 
^mL 
in,.dam S ITo... j.P:er,..c,fia itl ..Iq.,,. Ho. 13 ?er.,.,c«nti J^er .cent 
g-6 505 ®1»1 sie 46,8 61 gO*f 6 13,6 
9-10 l.$g 19.® 99 21,4 5& 20,2 5 11»4 
11-10 8S 9,f Si 1^,1 U 1S,8 S 11,4 
16 and 78 9,4 91 19,7 12$ 43.1 28 63.6 
or$)V 
Total aSf 100.0 462 100,0 S9g 100.0 U 100»0 
aad last age lst®3nml@, 61,1^ of the eyolee were 2*6 days ia length 
ia th© first age int@r?al| 6S##, 16 days aad over In the last age 
iatejTTal. lateimediate ralu.®® wer© fotiad ia the other tv90 interrels, 
fhe percentage di®tributioa ia the iiaaated rats (table 42) followed a 
similar pattern* Howeferi a chi-ettmre test Indicates that the dif-
fereaees in the percentage distritoutioas in the laated aati unmated iwite 
are sigaifieantl 
Age interral X OT P 
0-180 day® 11*8M 5 1^ 
183^S6S days 7*53€ 3 
In the first iateirriil ia the nated rate 80*?% of the cycles were 
less than 10 days in lengthi while in the umated rats 91*15S were of 
this leijgth* la the second iaterral, howeirer., the sated rats stewed 
a greater percentage of the shorter cycles, against 51#7?&. 
-iu-
fabl© 4g» f^reaatag© tlstrlbutioa of lengtb. of 
osstra® eyel@s ta 10 umated rats 
I.«Kth Of . , 0-1S2 .davB I .18,3-2^5,da^r^ . 
o-vel® i. , t Brolefi 
ia Mm. . .1 , 1... 1 f&T caat ^ ) . t 1,&T. ceat 
8—0 12S m,.f go S4.5 
7-10 40 SS.,4 10 17,2 
11-10 f 3.9 S 1S.8 
li asd 
OT«3f 9 5.0 go 34.5 
f-otal in 100,0 m 100.0 
%h®B@ fmtB h&r® mf fhyslologlcal sigalfloaao# is questloa* 
abla* fbey amy ba oaly a fsenitiartty of tMs partictilar set of data 
stuee th.® asisffltotr of mimt&i. rate studlsd was aewll# 
iTsas aa4 BisMop ClSES} fouad ttet tb.® eyeles ira,ayirtg In. lengtli 
frm. 3 to $ days la©l,tta»4 89*1^ of all tH® eyeles obserred,. fhe great­
est p@re«Etag@ of oy^m tm » B to $ day ®poiiflag ia the prdseat stu^ 
was 61,1^ 41)# 89^ of tli® oyoles lAleii Ikery (1935) obsflunred 
w«rft 0 <ieys 03» less is l®»gtfa» 
^1^ at Jaa tsm M m& .iroffimftff. sL 
•mftxt.. thB imbsr of taysi «lapglag froia parturitloja to the Sip*-
prntmam of tks nssEl oftftsnis was the a-rsrage for S91 ca8^«s 
was foaad to !j» ^#S 4a|® (tal>l» 4®)» imdleatl.®^ tMt la g®n«yal, oeetrue 
af|j0ar«d aoos aftsr th# wsasiag of .tii© littar* Oestmist uoimlly ocoop-
idsag 6a thi® iay of parttorttloa, was ol3»#arT©4 mXy oooasloaally, probably 
to the plaa of proc^daifo* Howfej-^ Doasiasoa (1924) states tbat it is. 
•US. 
Tefel© 43. Day® fi-oa partiiritioa to 
tt«xt oestanis, youag suckled 
« s Days from parfcuritloa to 
titter i 8«j^er of i aexfe oestnas 
Mmim , itM 
1 III ^5.0 
2 im 31.6 
S ©0 50.4 
4 38 33,.f 
5 m 35,0 
6 14 S3,9 
9 3 30.3 
fotal mi 31,5 
osly ftt>® April to October tliat tmmlm orulate x'sgularly 15-84 lio\irs 
after ^rt-yccltioa, Sueli oases war© not lEel«,i«i la tii® a^ve average» 
fh© shortest time ol>s®nrei was 19 days, the longest 56, 
Ta'bl® 43 s&owi tii© osftii anaber of Mya trm parturitioa to tha • 
a®it o®0trus for tii® suee#asl'^© litters nti©tt tb© youag wera eraclcled. 
la analysis of varlaac# (taM# 44) indicates tliat tiiese meaas differ 
Sigaiflcaafely from ©a# aaother. Followfliig the suckling period for tiie 
ta'fel® 44. Aaaly8l0 of ysrlame® of the dsys fra» partxirltioa to the 
asxt o®®trus^. followlag swkling of tii® litter, for sucoesal-re litters 
t Degrees- of s 
free^em t Mean aonare 
fotnii 390 
B®t'W«ii littef series 6 156.98* 
litMm litter series ®S4 61*64 
f * 
-Ui-
fiirst oestams r»appear«d is aa «irS«r3  ^aj  ^rl^haldaX 
Smhim* M %h9 vats g£«« oM«r tltora ms a s3.ovriii|s uf of tlia rojare-
iit@tiirs fsm%im as zfttflsoted im Vm 3e'««msliami^eii« of tha oostraal 
flMi figizra f0r %k« s«Tamlh a.t%%«r ims Arawa fiem saeb a faw 
oasss ttot I'l is j^etioaUi' ffiaftBl.s«i«ss. 
If iba Mtter tiat dmring lacrlatioB, oostims raafpaarad nueh aar-
iiavy tlia a-varapii figure fox f§ eases Miss U.*? teors (tabla 46}• Tim 
mmm fm XiHtav mvgm s&dw m AisseraiMa tvasas* data mxa 
laltla 4S» 1^8 txm p&rtuxiti&n. to aoact 
@eiitams» not raarat 
1 1 : &igrs frm parWitioa 
Utti»r s M of 1 to naxt oastxus 
sofias t mms f Haaa 
1 m $.4 
M 1$ is.s 
§ u ii,f 
4 u ii«4 
6 M B@.0 
$ X 9.0 
f I X?.0 
S I 28.0 
mai m 31.f 
so Imhmmtmmm m mmijsrs'iB ti& luit saam t@ W narreataA. 
llHig 6M& Wmm (IfMl i&m  ^ tha iats^ai batwaaia wsaning aa& tha 
jiaxi oaslims t@ mwy tstm M %& 14.5 iays dafHWodiing em tba sisa of tl&a 
|itt«r i^io  ^bad iNMia ss#ci«d. 'Aasa figasras a^a fairJty «w3JL wit& 
Itess f@i»id ia tiua f:^saat stui  ^if B3 dt^s dadmetad f^«n the naaas 
in taliis 4». »L« fi^»as IJaas ©Maiaad Yary tern g.O t© 7.0 days witti 
m wrmtB0» of 9»S# 
la la. 
g»ytility jgg£ .eeftt. Th® ratio of the lamljer of sueceasful partu-
rl%imB %o the mmh&r of pdsitiv® ffiatl.ng0 Mb h&BU us»d by Ivaus aad 
Bistop (3.S25) aM otMm m m iJid»x of fertility ia tlis-j female rat,. 
If tb® wliol® of t&® data iifl, th# present study la eoasid®red, there were 
litters oWaisM fipoa 7C® fositir® isatiags yielAiag & fertility per 
eeirt of fO.l, lo«f«fer» if t&e fertility of the faaal® is eoasidered 
m% stt©ee®8iye pfegmaeies It eaa to® seeft (table 4®l that tlxe iEdex for 
litter 1 is 81#a lower T&lij® tksa for the other litters, 
fafel# 46*. fertility per cent for suceessiv® litters 
Mtter i  l^er oft S&fflte©r positi'r#! lw.fe#r o f t  Fertility i  {b)/(a) 
•.I ,,,,^ 
1 S41 ,S6t EIS BUZ 4a»4 
g MS ®1® SIS 96,s 77.4 
s im lot im 94.5 73,6 
4 107 m BS 96,5 5S.5 
5 n m SS 63,8 54,3 
$ 31 m 17 94,4 58.1 
? 5 4 4 100.0 80.0 
8 s 1 1 100,0 50,0 
fcial llSf fm 90.1 59.® 
'Kiea tl® fertility of tlie tmmle at Tarious litteriaga was examiaed 
tliromgjtout sewr»l g«B«3»tloas, t&e fertility of tii© aaiaal ahowed 
deelded dlffereuees ojsly la litter 1» Sfl»ee., the fertility per oeots 
far first litters were diTlded as to generation, as ^om ia table 4,7, 
&fA tasted for slgoiflcaat diffor©aoe«» A eiii-sqjiare of 14.50 witk 
-118-
fabls par eeat by gsneratioa 
iB litter 1 
I ite^®.r of t Whilst) ®r of t Fortuity s 
S€Bi®TO« s poslttv# t litters i per coat t Products 
tioa . •. . .t X . »  
13 g3 IS 78.Si0S 
14 £1 15 
15 m 25 89.8857 
li 45 m 36.gf67 
17 30 9S.7^ 
m gs If 82*6087 
19 53 m 69.8113 
ao m 25 i9«.4444. 
„ ! ' ' ! , ,  m ' ,  g „  j i i s '  i  y w  
p u o o v f l  { 8 i . . g s e i }  ( i s Z m s i  
» 14»S§» df • 7, p » ^  
mv&&. of freedom ladieiit©® a sigMiloant diffei-eac® in tiie 
geaeratione* S®a«re,tloits 19 aM SO sliow«d considerably lower per-
c®atat#s th.a3a did aay of tb® others, 'this fact might lead one to 
suspset tiat the fertility of tlie stoci: is decreaslsag* However, it 
wotiia b® aaoessmsy to detetmla® tM fertility par oaats for tlie genera-
tJo3M5 t© follow befor© siiofe a etat«m®at eoiald be made itlt:h csrtaiaty,. 
It msy be tiaat for seme nsfcaow reasoa tfeese partieiiiar generations 
eaSiiMte.d a lower fertility* 
Because of the lo* -raluee found la geaermtion© 19 aad SO, titese 
were remo-rei las well as generatton, IB for wMch oaly « mall amotiKt of 
data OB tke earlier litters was reeorfied) ead the litter differeaces in 
fertility pax oeate agalB exwlaed «» shows ia table fb,© litter 
series still show sipiificaBt differenfie® in fertility per cent® as 
-US 
( 
ia<iioat©d by tla© chl-etiuar® t«st* I Is Still low in aomp&rlaon 
to all til® otii®re 0xc«pt llttsr S» ^ucli a low figure say b® a eiierao-
t®ristlc of fi3*0ti litters only in. th® partieular oolosy studied* It 
fa^ble 48. fertility per eoftt for Buceeeaim litters, 
g®a®ratlou0 13-18, laeluaiT© 
» (b)- t Simber of i Fertility i (a) s 
liltt«r JHtaaber ijositiveJ litters J per emt iSmber of : (a)/{b) 
®®ri«, B } trntimm 1 I i. , ® , i. mM:±me£ 1 J, 
1 I f Z  150 S7»g0f3 3S? 61,0 
2 Uf 143 9?,g789 186 79,0 
3 8® n 9a*90E4 115 71.3 
4 46 44 ss.esgg 83 55,4 
5 S3 S8 83,SS3S §8 51.7 
% is 12 9S.3077 25 52.0 
7 3 5 iQo^oom 4 75,0 
8 i I 100,0000 s 50.0 
„  . „«4 .  m§ ,„jm 
SliX » 42>02g.484a 
« lS.?Wj df s 7, 5 « 0|i-
say be to tii» faet tl»t the rats w®r© iwt®i wMl® still very yotuag, 
that is J St saxaal mattjrity as sbowa by t&e op®alng of the Tagiaa at 
itiieb tia® all umtwation proceseo® my lot b® cc^leted. Sui^rting 
6Tli®ae« for t&is prsaais® i® fouad la a stu^ ralatiag to a groap of 
14 rats sated at tbre® mmMhs eo®pare4 witii litt«r aat® oontrole mtafi 
at 0®xaal aatwity* Tli# ftrtillty p®r c«at for litter 1 is found to 
b® 92# 9 la th» oa® cas® m a®aia@t 8®, 4 ia t^e otiier (tabl® 49)» If 
oa® rssorptioa is deduetsd from tli® figtir® for tie thre« moirtlx« rats 
tb,® per .c«at baccmss l-00»0. If fertility is tlirotigb. of as ref«rriBg 
-Mi-
to fiaMllty of ova i% woald b® eorrect to use tlx® lattar figur®, thou^ 
strictly speaking tbls 1© oot th© fertility per cant of Ivaus and Bishop 
|198S)« :&3wev®r, la aelthtr oaa© ioes th« test iaSioate that 
faljl# 4®» fertility per cents of 14 rats aated whea three moaths 
oia, e<aai>«re4 with litter coatrol® mated at seia»il maturity 
^ 3«fflQ.a:feli.a oM rata t Coat rol rate 
Mtter s fcatoer t Wmber t fertilityi ®asber » Shmb&r J fertility 
series i fosltlfe » of * p@r eeati j»8ltlveJ of t per cent 
U, , I, WMLKF, • 
1 14 IS 19 14 82,4 
heee oa® 
r@!SoriJtioB 13 13 100,0 
g 14 IS 92, f 14 14 100.0 
the feroeatages ia the turn groups differ significantly* A larger namber 
of rats treated s.iailarly wmld he ae«ss«ery to detemiae whether the 
iadicsi'#d tiffei'eae® is r®al or tu® aerely to chaae® varifttloa* 
la a study la •wblsh fe®ale rat® were first juated uSiea 110 to 120 
feys Saith-i Mderaoa, aaS HuhfeeH (192B) fotaad oaly two groups 
l aTeraglag about 18 s t^s per group J out of th® 2? exaaalaed that showed 
0ri4mm of lower fertility per cmta for first matiags* la these two 
groups th® figure®, obtalaed far flret matiag® wer« 16*7^1 aad 47*40^* 
i^teh would be ooasldered very low iaasBUcli as th® arerage figures for 
fottx jBatiags were 45*i5& .aad 75*05^ respectl-rely* The two groups were 
of the third goaeratloai ®ev®a being studied ia all* A statmeat 
is »iia that "Ite-iag the period of the thirds and exteadlag oyer to the 
fourth aad fifth .geaeratloa®  ^ uadeteraised influottces brought about a 
a®or©aae in the peroeatag® of fertility of e large amber of rata bred 
*m,' 
at -felaQB® times" {p* 91). fii© air®raga fertility per c«at of the rate 
bdloaglis to the Ocai»ctl®ttt Station based oa all of the groups studied 
m.B 80 (aa. average derifed from th® pereeuiag©® girea., aot from the 
original figures}* fh® group Bh&witm the best psrfonaaaee had a fei*-
tllity per oemt of 91»8j th® oa© showi^ the |>oorest, 80#4, The 
slightly higher flgares obtaiaed la the preseat study aay result from 
some eoafusioa ia th® us® of th© term '•fereeataga of fertility#* 
a&lth,. ladewoa^ asd aebhelS. defiae the «faro«Btage of fertility* aa 
the "relatloasMp of the fertile to the total matiags." It is ua-
certalB i&ether their teim ^TOtlag" can be understood to mean a positive 
aatlBg as evldeaeed ^by th^ preseace of sperm la the Tagiaal smear or 
other copulatory sl@a« 
®vaas aad Bishop (1923) reported aa average fertility of 8S, 
Sloaaker {1931) fouad the fertility per ceats to deoreaae from 96 to 
50 as th© perceatage of the protela la th© diet was iacreased, Meadel 
aad Hubbell {1935) also have repoarted chaagas colaoideat with changes 
la the ratiott, for iastaaceg the per oeat of fertile matlags ia the 
Coaaeetleut coloay rats was 86 ia 1912» 65 la 1919, S8 ia 1925, aad 
93 la 19SS* 
the greatest auaber of positive matlags that was observed before 
a pregnaaey was iateced ma four, This figure was fouad oaly oaee aad 
fo3p a first litter, fhree positive oatlags were observed twice for 
fiifst litters.* Sever aoye thaa two positive matlags per litter were 
aeedet for other thaa first litters. 
'%tio af, jtotai. $£, W:i«a, tli» 
ratio o.f tbs nmfe&r of laatiags to the total iaimt>®r of imtiogo 
Is (tables 4i asi llttur 1 is ftgaia fotaad to yield a 
Iqw -wltt®* If,, m B®ms to b© til# ©as®,, tke m&lm of ths ooloaf studied 
latui*® at & lat®3f ag®. timn do tiit fssiaies, tb® first postMTe matiag 
wottia 13@ a®soclat®4 wltk t&» astwity ®f tfee ml® ratjtier tkaa tliat of 
th# f®a»l#i slaee oBly '9rotii©r aaad sister wttiags wir© made* Aaotfeer 
#x|ila»ati©a far tk® Xm flgmree oMaiwi t&itmg&Mit far tiiis ratio aay 
11© is %li« foffltibllity. tMt t&e stag® of tlia oestrtts eyele auitaljle for 
aatiag wa» mot ali»a|-a oorreetly &seertaln»dl# 
Sterility* §f tli® total mm^m of SSS rats obeenred^ six were 
fowi to "0# st®-j?il®« Out of S4l coseeptioa® t&er# •wer® tiiree resort-
tioa®-. If tii« tliir«@ joaitif® satiog® la coa»«5tioa with tlie resorptioas 
aa4 teree o'bs®r?et om o» steiils rat are adied to the total (table S8) 
tiae fertilitf per oest is lowered sligfetly to 89,4, fh® ratio of (b)/(a) 
is al»© l«were4 to S5*8# 
la mssmt.. m mjmA, mM. 
O-B^alM: at tha yagi;!^ fl:ipa^ oestgtiB* fli® oeeurr«3ac« of the 
flrgt o®st3?u.a is aa iMtoatioa of tii© firsts oTaluatis® aad henc® of 
sexual aatwntyt ttils eftrnt ®ay or mr aot b# eoiaoldaot lAth ato 
opsmlag of til®, fmgiaa brt a®T@r fy®@e4as It {Losg and lyaus, X92ZU 
Itt th® pr®s®Bt staty th# mm ag® for thm of«siag of tli® vagiaa ma 
fottnd to 41*S tsys (tstjl® 50|, liiil® thet for t&e first oestrus 
TaWla 50# fr®ttt®Bey Sistrlbutioa of th@ ag© mA 
wiglit ai tfct® oi>®iiiQf of th.® vaglaa of SS3 rest# 
to,..M,..fin,I L'uis9m$mm,fl.a.saiwi.,,.i.„Jyfflfkr.igy. 
» i 64,5 1X2 
54 4 74.5 |47 
» ? 84,5 184 
m 94.S 48 
Sf as 104.15 17 
38 gg 114»5 9 
S9 a lg4*S 5 
m 13 











Msffift « M«am * 88,? 
Mod® « St Mod® • 84.S 
was 47»9 day® (tabXe 51) | a differeaee of 6»6 day®, Howrer, from in-* 
sptetloa of table 52, whieii give® tli® distrilmtioa of days from th© 
©foalag of th© vagina to th© first oostrma, it caa b® seaa that in the 
TabX® SI. fr^queaey distriMtlon of the age 
at first oestrus of SS3 rats 


























S«aa « 4f*t 
Moae * m 
greatest samlseip of easesji, first oastrus ms eolaoiaent with the 
rtipturei 5h® fr®qw«aey shows a gradual deelta® «p to th© thirt®«irtih 
•IBS* 
4ay seatt®red cases to th# tMity-fotirtli^ Iraiis and Bishop (19IS8) 
foimi a wtoli do®®? agy@«®s®at betweit tlk© ag@s at thi© opeaing of tlx® 
vaiijaa ftid first oeetK^ isitli n&am of 4©*8 aaid 47»S days r«ap®cttvdLy» 
fatte SSt Fr«qm®»'@y ti.at3?ltnit.ioa of tJi® nmbep of 
days @l«pslag tmm tha ef«aiag of tJi® •vaglaa 























Mean t 7*g 
Mod® » 1 
fii® dls<s3r®|>aaey 1» th.® t-«© eases «ay'm ffl©r® agpareat tliaa real* It 
10. foseili® «ii«it in thi0 pr®»«at study tii® stag® of th® syel® at first 
osstmis Might Mw b«®a aissefl ia. s«® eases sia®® obaerratioae wr® 
isad® only oae® ia @r§rf t4 how®. 
fii0 is®aa age for "llj;® of the vaginsi 41*3 days, was almost 
iientioal that, '^•1 day®,, t^y Sig4oa {X9S6) on 2S0 albiao 
rats, Etg^s fo-aad ao ®"rid®»o@ of ssasdnal Tariatloa* lacy, et al., 
CltS7j fouai th@ ratfttti?© to occur l?0%w©®a ti» SStli aad 4Sad days. Long 
bM Itsm ia th&lT mrllm irct'S: oM®rrt4 a maaa of 70»S flaya la 
400 i?a-|s, oas of ?S day® ia an-^otiiar gipoup of ^X) rats. Oullbert aad 
(3o0B Cl9ag) aot®€ tMat s®5mal astuylty took plaes nfiiea tJie feraals wa® 
about fjO &.&JB of aga# 
Sloaakar {19Sf} observ®# & id.da Kiaga, from 83 to 154 days^ la tha 
age at tij® opaaiag of tb® Tsglna. 5'iie airerage ages rarled somawbat, 
thott^ not aaikedly, wltk tlx® faro-cKatages of protela ia tba diets 
Protela * at tlie opeaiag 






fh» laast «3uat of pafoteta »&mM to liave delayed sexual deTalopaeat. 
fh® wal^t of tli® yat at tiia opsalag of tb® vagiaa was fouad to 
aatliibit cousitsmbl® rai'iablltty, sriiowiag a maaa of 86.7 ga. (table 50), 
ilatlaa:, .@iaoa the rata were aot mated aatll tke aeeoad oestxnis, a 
peilod of time* 8 days oa tfce average (tablsa 5i aad 53), elapsed betweea 
tke first oeatiTGB aad tbe first mating, Tlie?e -ma still further delay ia 
obtsialag: a fositlve aatl,Bi5f. ^ke average a«e at first aatlag for this 
-127-
f'Sbl® 53. Sisiributloaa of th® 
ag© at fli?st isatlag of 217 rats 





























l®aa * 5S#9 
Mode * m 
mXnm ®a» dajw mtoil® that of tto® first posltlTe sating to.s 6648 
dayi (tabl® 84)* a Mff®r®iie« of 10*9 flays# A study of the dlstrlbu-* 
tioii of days la th@ laterral ©lapstsog frm th® first oeatrue to th# 
-128-
fabl® 54* distribution of %h& ag® aod •weight 
at tij@ firat positiT® ®atl-ag of 213 iraits 


























l@aa • S®»@ 
Mode - 3S 
91 













Maan • 13S,1 
Mod® * 129,5 
first pJsltlT® mtiag Itabl® S5| iadicatee quite a uaifom spread u|> to 
30 da,y®» Tia® one-day tKlerral, kamreT  ^ mB respojasible for 17 of the 
23 la til© first elaaa, ^h© loagest interval obasrved was 74 day®, 
ThB w@igl3t sgaia wae fomd to b® quite variable (table 54), the 
average w@iglat at th© first |so»itiv® aatiBg being 1S2,1 g®, 
M®sa ages tm& waists of th.® fe®al# rate at positive matiags for 
saessssiv® litter® are &kmm ia tabl® 56, Iat«rval0 fit)® on® prsgiiaiioy 
to aaottor ra»al3i«4 oaarly coMtaat, Apparently tlie f«al» rat mala-
tslBsd l»r mm&l vigor so far as ability to ooae®iv@ is eone^med up 
to the sg® of 1500 to 350 days, the variation la tli« last tliree litters 
-189-
TaMe S5» Fraqueaoy aistrlSiifiion of days elapalag fro® 












M«aa • 18.S 
Modo « 18 
jaiay b® dtie to tfe« saall aswber of litt«r® oMerred. Th® differences in 
a®aa welgfet sliosr«i a frc^ressiT® decreaa© Aioh is to be ®Ji>ect®d, sine® 
•H® gata ia wBight is *<3® at a eonsisteatly lower rate with adraneing age# 
UaM® Sf. Age ai^ W0i,#it of fsffial® rat at positive 
Mating for 0uee«ssiw litters 
Mtter s Iftffltoar of ; lean ag® I i Mean weigMs 
mUm Pn f f l w , .  ^ 
1 218 140.5 
E ZIZ 18&.3 58.? 179,1 38.6 
S lOS 179,g SS.9 193,9 14,8 
4 S5 236.8 5?.6 207.8 13.9  
5 3S S9S.8 57,0 214.@ 7,0 
i 1? S43.3. m,6 6.8 
7 4 4lg.Q 69.7 219. g -2.4 
8 E 48?.0 75,0 2SS.5 6,3 
-130-
fh© at ssatiHft-ty of the fmales of tha ooloay -ma approximatsly 
8S0 giU 
SloaaScsy (1939) fouai grotup awragss„„fdr the ag® of the female at 
th® birtli of fire'l littars to vazy from 1®8 to 373 dsye witli tl^ vixrlom 
iQireii of ppoteiii ia tfe© il®t» % imei'sase la th® amount! of proteia 
delayed tli® tlae at itiici the litters bor-a. If 8B.8 days, tbe 
«ir@rag© leijgtli of tfe® gestatioa pertod <5b®err®4 in the preseiit otudy, 
©MM to 7a»i, til© mm age at positiir® aatlng of first litters, tii« 
waafi ag© for Mrtb of first litters is foiiM to b® 94t«,© days, a coa-
sia®Ktbly lo*@r flftir® ttea ttot fousi Sloasfcar. 
ws ao iMiestioa tJtet th® ag© and at positiT® laatijog 
•aried eitler trm. g©a»i«tioa to g®n«^tioa or from laojitli to aoutli. 
H9:^TOimetiy«. Tbm reproduotiir® spaa, or day® from th® first 
to tbs last po.8itlv© matiags resulting ia litters, was obserred oa 112 
rats whloii w#r® iB.t®i aa loag ts oestrus persisted aa showa by tii« 
VAgimX mmv* fMs spaa afecwed a wid® rang®, Taryiag from 39 to 413 
days it&bl® 5?K .Sswever, tlx® data show an approximately aoiml dlistri-
btxfeloa with a «®aa of 19?*1 days, fha reproduflftlv® spaas observed 1:^ 
Sloaak®r (Its®I •farled with th® pertssntag# of protein ia th© diet as 
followss 
Protela i l«p3?oaa.©tlve 






thB two grottps urith th® mallast percantage® of protsia gar® the longest 
I'SftoduetiT® spaas. SloaaJcor eoaeludes tli&t diets iiith 18.2% or more 
of protein latorfareS -wltli r^pwauctloa by shorteaiag tli© reproductive 
S7:0 Fr®<ia«aey distrlljutioa of th# 
laBgtfe, of th® raprodustiva of lls Jrata 










Isaa « 197*1 
•Xtongest spaa « 4iS' iay» 
y^Bsl Qgatraat*. Periods of oestiuo wera observed for a coiisidoi^bl® 
tiaffl after th® last positlw mtlag ooetirredi* A wid# rang# in tlie age 
of 1to« rat® at the tia® of tli« fisal osstrws me also obasrved, the 
lowest val»' laadBg 160 days aM tb© Jjigtoast 722 ia a group of 57 rate 
(tabl® 50), fhM fr»q,ueaey dlatrll»tioii bas«ii oa thme data is quit® 
flat, t&« mean lying at 440,Q daya» 
Mf® a»ii» A group of 51 f««l® rats wire allowed to live out 
tii®ir uaturml life spaas* tli® #arli®st ag® at KftiicJi on® of the rata 
di®d was EO*? days» tla# lat»st llOS days, or a little over three years. 
Ta"ble 58# frequeaey distrlbutloa of tiie ag® 
at last oestnis of 57 f«aal» rets 







6S3 ' 8 
?2t 1 
M®aa s 4^'.0 
th® Sistrltetioa (tabl® 80) ®fe.ow» searediy ajiy p©a& with a mean at 
61S*.S toys. 
fal5l« 5f, fretueacy distrlfeutlon of the 











M®aa « ei8*§ 
-X33* 
$& to tatimwttterjLne b^aTior 
IteM&tiM Mi SlMfSlal, Oeirtala easily obaerrable 
ai©a« aai calculated ind®x#B may b© eonsldered as laflioatlve of Intra-
tat©:pine babai'io.r during tb© coarse of gostatioa. hs>j^ aafi trme {1922} 
coaslder tbe "plaoeatal lenJc* to be tbe earliest infallible siga of 
establishea pregBaacy. XJsttally at some tiae betweea tbe I8tb aaad IStb 
4ay of gestation free blood aay be obserred in the imgiaa as veil as 
reS blood eell© ia the smear* If this leak is observed it caa be as-
saaed tlist Implaatatioa has been siieoessful and the plaeeatal function 
©Btabli®be4« Ivan® and. Biahof (If23} oaleBlated tms indexes from the 
iaformatioa thms afforded! 
iBitlaitatloa i 
fositiTe aatiags 
Flecental % « Mtters bora 
SflSatiwia 
fable 60 glTe® these ladsaee© ealeialated trm the data obtained la 
t-h® present study* the only eyideaees of iBiplantatlons other thaa those 
assured by th® bir'Wi of litters were la th® three resorptioas aoted* 
Hence,, th® aMber of Implantatioas nas 641# If the oae sterile rat istoich 
exhibited abno,naal behairlor is disregaaNledi the implaatation per cent 
is fO*8* aeai-ly identical with the fertility per cent* *he iaclusiom 
of th® rat Xcm»T@ the figure oaly slightly* The oaly erideaee 
of placental fmilur® w® llic.0wlse la the three rssorptioas* However* 
it is difficult to dietlagttish with cerfeaiaty betweea resorptions -rand 
fseado-pregaaaeies {described below) unless the uterus is exaiaiaed at 
autopsy for resorption sites# It Is possible that some of the pseudo-
fr0g»aaci©0 should have deslgaatai as resorptions, fhe latter can 
umally be tistiagidshaa. toy e slow deollae ia weight In. contrast to tli© 
praeipitous drop obs@nr®i at tlia 'birth of a litter. 
fable 60, Isplantatloa and plaeej^al per eoHts 
— J t{e)7{Wi(4)/{b);{o)/(d) 
1 S?®&»r S ^mber J Mmber tlte&er ofsFerlil-Jlmplaa-iPlaeen-
I of Ipositivei of liaplaata-J Ity ttatloa i tal 




















®rw4 total lg?9 714 341 89.4 89,a 
Th® lapl&Btatioa p©r e#at of ®0,S Is somewhat higher than that of 
85,? f0^mi by Sfaa® aai Blshof {19S3J, The placental Indexes, 99.5SS 
aM 97.9^, obserred ia the two la'iKsratories were nearly the same. 
gBfyi^y,Miianey, following aoa-fertil® matings or imdue stimula­
tion of th® eervlcal easaal, rats s«®tl®9a axhlbit what is .kuowa as 
pasttao-pregnaaey. Daring ^i® time the mgiaal ®a^r is ttet of typical 
iloestros, the r®®ilar oimlatioa rhytM ha-?'i»g tattforarily oeased, The 
fs®tiio-frap>anoi®s obearred TOPied 'from 9 to S5 days in length.. 
Qegtatlon i&erioA, The length of gestation period was found to 
oover a TOry mrrow range (table 61), 71% of all the obserratlona fallliig 
ia th® Sg day period (-18 hoursJ, The shortest period observed, as 
•i3». 
noted la •Aol® dajrs, was 21, tli® longast 85, An analysis of variano# 
Table 61. Ireqwenoy aistrlbtilioii of tlie Xoagtb 
of gestation period la Ml pr®g»anci«« 
n 10 





Mmn « SS.S 
Kod® 3 m 
(tabl® 63),  aaittlng lltt®? 8» iaiioatea tbat tbe mean leagtlis (table 
62) of &nocm&ir® gestation periods differ ©Igaifloaatly frcHE oae 
aaothey# I» faet, tii® V -ralm® falls just sijorfc of th® 1% pol»t, the 
^abl# 62. of g«statioa period sbowring 
mmmM toT suecasalf® litters 
Mtter i %mb&T of * Iieijglli. of gestation period la 
fglta I 
1 818 gS.80 
B Slg gg.Sf 
3 im Z2^m 
4 5S Sg,4S 
5 SS 2E,4S 
0 1? 
7 4 22,28 
9 1 83.00 
total 041. 22„30 
*136* 
poiat wiilcli iadicates Mgh slgaificano®. If litters 5, 7, and 8 are 
omitted 80 that th® h-lgb ®©aa., 2g»®,S, for litter 6 is not included in 
63. laalyais of -rarianee of tia® leagtli of gestation pariod 
for gucedssif® litters, omittiag litter 8 
Degrees of I 
.Soure«„.of ,TOriatlon ,i frapdoa V Mean eauare 
fotal 6m 
Betwewa litter serie® i 0.9X79» 
lith-in litter series 6SS 0.SS56 
f • 8»8S 
th® aaalyslsi t.lje maass for tii© remainiiig litters mr@ still found to 
difftr signiflcsatly froa on® saaotlier Stable 64)* How®T®r, some «rror 
was ^ndoiibtsaiy latrodueM into th« ai@sn falu#® du© to tb© fact tMt 
faljl® 64. Malysis of irariane® of the leagfeb of gestation period 
for aueeesslf® litters, omitting litters 6, ?, 
and 8 
I Be^ees of » 
Source .of, Tari®tlon,.,t. freeicM 1, Mean sauare 
Total 618 
Betwen litter aeries 4 0.840<^ 
Within litter series 014 0*3183 
f a g,$4 
tfee leugtli of t&e gestation period -ma recorded in whole days. For 
greater aeemracy tli® .eataet times of conception and parturition would 
need to be noted* Apparently there naa a tendency for tlie gestation 
period to inereas# 8li#tly with each euceessiY® pr«enancy. 
-139-
Tb® aT#Mg0 gastatiom psrioct of 2g«3 days occupies aa in! eimediate 
positioa coa^i^ to tMos© fouad la otJier laboratories. Long &nd Sraas 
(1928) fotm<l 6 aeaa length of El.8 days Mth a aodft of 2Z days, tli® 
lattsr b@i»g Identical witb ftot fomd ia tii« present 0tudy. The 
i«ag® *8.0 fmm SO to S4 days# Maeyt ©t al., (I92f) obaeirred a 
gestation period of ES days. 1!h® averages in the different groups 
observed by Slonaicar tlSSl) v«rlod from SS,4 to gS«8 days. The short-
sat period wMeii fee observed was 20 days, tlie longest 25 d^ys* 
-13@. 
Lsotating Behavior 
fhe laotating behavior of an mitmH such as the rat cart be deter-
aiaed only ladlroctly, that is, at least for a group of saiaals naltt-
tai»d as a stoclt eoloay, Various Incisxes have been used to d.etemine 
th® relsitix^e sueeess or falluro of Isctatiou. fli® nuiabsr and percentage 
of yotmg reared would s©«i to furnish soa® infomation though it is plain 
to be seen tMt lactation would not oe the sole detemiaing factor here. 
It has been assumed by some that t5i® weight of the yoimg at weaning is a 
suiteble index. Smith, Anderson, and Hubbell (1938) state that the "data 
on weaning weights indicate that . , .lactation wss highly satisfactory* 
(p. 9S), HoTOver, the we^ining weights are iafluencea by the amount of 
th© ri.tion ??hich is cc?naumed oy th© jomg && well as by the q,uantity and 
<l,uality of th© aother^s milk* Daggs (19355 has suggested that the gaia 
in the weight of the' young tvosi th© fourth to the seventeenth day of age 
is a auitsble figtsre to use to deterffliae efficiency of lactetioa. H© 
states that during the first three or four days of life there is consider­
able -rariation in the.'/rei^t of the young due to dehydration and also to 
th© ©ta'bilizatioB of ttse habits of the luotheri After the a@Y®nteenth 
day of age the-youag begin to eat the mother's ration* 
fhe gains ill the weight of the mother while suckling tbe young would 
also see® to furnish so»e infoimatioa I'elatl'sre to lactation* '^^he gaia 
from parturitioa to the twenty-fourth dey of lactation wis used by 
Slonaker (1939) as an index} that from parturition to the twenty-first 
-ISf-
day by lacoaber {1923)» lor the I'saisons givsYi in relation to the gala 
ia weigM of tii© youni5, th© gsiia la the weigiit of tiie mother froffi tJi® 
fo'urth to tii9 seventeentk day of lactatioa would s@«)i to be a suitable 
figure to us®. 
The gain ia the weight of both the yo\mg and the motker from tli® 
fourtli to the seTsnteantii iay of lactation, were saleeted to be used in 
tlm preseat study as suitatil® Indsxas of the laetatlng behavior of th® 
tmalm of tlie coloBy, f'bes® sam® iadaxas, along with oarta-in otfesrs, 
were saijloyed toy Gray (1936) ia feer study of the lactating ability of 
a portloa of the rats irhioh w@r@ usad in th« a®at studies coaducted in 
th® lutritloa laboratory of th® Foods and Hutrltion Department at Iowa 
State Collage* 
 ^ffiQsssM M esM Hk sMsfei 21- mm, 
Gain ia weight vnmm: froyi days of a.s&* Having av&iXabla 
only th© total litter weights and tlis nuRiber of youag per litter, it 
*• 
ms agaia necessary to VLB® the msaa gains of th® young* The relatioa-* 
ship of th© ffl®eR gaia of the young to the siz@ of tha litter ia indicated 
ia table 65 and figur© SI* It csa fa® seen that^ digregerdiag th© aaall 
lit ters, the iBiiividual rats gained less as the size of th© litter ia-
ereaaed* As showaa. by th© regraseioa eoefflclsnti th® decrease amounted 
to 1*1S38 gm* for sach increaa® of one in th© size of the litter* The 
accessary oalculatioBS may he siiowa as followss 
'X40* 
fable 65. Mean gain in 'woight of 
segi'sgated as to litter 
of litter et 17 
young from 4-17 'iays of age, 
aeries an<J to size 
days 
: Size of : Hmber J Total : Gain la >¥©iKiit 
Ittar 5 
eriaa i 
litter at s 







} Mean, per 
V ma. 
1 1 1 1 6 6.0 
8 3 6 83 15.8 
3 6 18 E93 16. S 
4 4 16 893 18. S 
5 7 35 6g§ 17.9 
6 13 78 1S5S 16.1 
? 20 140 g2©7 16. S 
0 49 398. 57^7 14.6 
Total 103 6S6 105S7 15.59 
S 1 S £ 13 6.5 
2 1 2 37 18.5 
3 s 9 Its 21.8 
4 6 24 4B1 80.0 
5 8 40 755 18.9 
6 12 7§ 1280 17.8 
7 19 135 2159 16.2 
8 81 iS mm, 15.9 
fotal 138 930 15S59 16.39 
3 E S 4 93 g3.2 
3 1 3 77 25.7 
4 £ 8 165 SO. 4 
S S 30 569 19.0 
6 4 g4 •4Sg • 17.6 
? 9 63 1098 17.4 
8 m§. 4061 15.9 
Total 5S 588 648S 16.71 
1, 2., 1 3 '0 19 6.S 
& S 2 S 12 21S 17.8 
3 10 50 566 18.9 
4 12 48 937 19.5 
5 SI 105 1949 18*6 
6 B9 174 2955 17.0 
7 336 5524 16.4 
8 16S 1296 S0116 15.5 
Tot al 291 g004 S2B79 16.11 
Ss® » 52.5000 Sxy « -59.0000 Sy'" « 119.0978 
b « Stj/S%^' • "5,9 
58.5 
= g?u., tha rsgressioa ccseffieient 
1 s f+13<X-X) 
a 18.11 - 1.1238{X-5.50) 
= 84.S9 - 1.18S8X» the regrassion equation 
T s -0.?46i**, df « 16 
To d«teimln« wketber any seasoaal Turlation existed, the mean, gains 
in the weight of the youag war® arranged by litter series and by montb. 
as la table 66 and figure 28. Ho sarkad Tsiriatloas can i>e noted in the 
monthly mean gelns, ?&ieh observation is verified by an analysis of 
YariaacQ Ctable XI) w&iGh iadicates tiiat tlies© aaans did not differ 
aignificaBtly fixm on© aaot/ier, 
fh» liieen gains in imiifit for tlie several generations showed soiae-
greater variability {table 67, figure 23). • An analysis of v;-.riance 
I table HI) inuioatss that tliis variation was significant. The lowest 
jasssn gain, 15.1 giu., ma yielded by generation 14, the hij^est, 16.9 
and 16.8 fpi,, b/ generations 16 and .IB respactively. 
That th® meen sysiEs •vxrxBd vrith the litter series can 00 Been from 
any of ths foragoiais tables and figures. In the litter series by month 
analysis of variano® (table XI) the differences were found to be signif-
ieant, in the litter series by generation analysis (table HI) highly 
significant. the mean gain increased witb esch of the litters of the 
ssries. Apparently the mother rat ims better able to care for her young 
as she bscame more ajature, at least up to the age at which she bore her 
third litter. 
Table 66. Mesxx mxBSa&r of youag per litter sad mean, gaia in vraight of 
ircmng .from 4-19 clays of age, segregated as to 
litter series and to aontli 
Litter 
..agxjrm,, 




litters I Total 
I Maan per; 
.;,„.litter, 
'i'otal : Mean per rat 
1 8 56 7»0 8S1 14,7 
s 7 46 6.6 795 X7,S 
s 12 78 6.5 1326 17.0 
4 9 65) 7,0 982 15.6 
5 8 53 6,6 830 15.7 
6 11 70 6.4 1014 14. & 
7 6 37 6,2 551 14.9 
8 15 101 6.7 1497 14.8 
9 9 53 5.9 818 15.4 
10 5 4S 7. a 608 14.1 
11 10 71 7.1 1074 15.1 
IS g 15 7.5 m 16,1 
los 686 6.66 lOfsS? 15. 59 
1 10 66 6.6 1166 17.7 
g 6 48 8.0 761 15.9 
s 10 ?S 7,5 1224 16.3 
4 9 60 6.7 1044 17.4 
5 SS 161 7.S 2687 16.7 
6 9 SS 6.4 990 17.0 
7 12 88 7.3 1S48 15.5 
8 13 SO 6.2 1294 16.2 
9 3 19 6.3 208 16.2 
10 17 11$ 6.8 194S 16.8 
u 8 68 7.8 991 16.0 
IS . 97 7*5 1486 15.3 
152 9S0 7.05 15SS9 16.39 
1 7 49 7,0 870 17.8 
2 8 57 7.1 866 15. a 
3 13 79 6.1 1374 17,4 
4 5 59 7.8 655 16,7 
5 5 3S 6.4 §06 18.9 
6 B 16 e.o ass 16.4 
8 « o 23 7.7 341 14«8 
9 24 8,0 344 14.5 
fotal 
fotaX 
{Coatiaa^d on mxt page) 
143* 
TsMe 66 {eostlaued) 
3 10 •J *-• 21 7.0 350 15.7 
cont. 11 1 6 6.0 111 18.5 
Ig 6 7,0 jm 16.8 
Total 56 S88 6.93 6485 16.71 
11 E, 1 • 25 171 6.8 •2857 16.7 
& 3 2 SI 151 7.2 242S 16.0 fy O 35 252 6.6 5924 16.9 
4 SS 162 7,0 S679 16.5 
£46 7.0 41 S3 16.8 
B 22 144 6.5 2267 15.7 
7 18 125 6,9 1S96 15,2 
S 31 g04 6,® 3132 15,4 
9 15 96 6.4 1470 13.5 
10 26 ISO 6.9 2901 15.1 
11 19 159 7.3 §176 15.7 
IS 154 7.5 B4S2 15.8 
fotal S91 £004 e..89 3BS79 16.11 
fal>X0 67, MBtm amber of youuc; per litter and imm gain in wight of 
TovMfs fmm 4-17 days of age, s@gr®gat©d as to litter 
sai'lss and to geasMtioa 
* StHB'oer '* itsmber of youna: J Qeln i n 
Litter ! Gsaera- • of S sMeaa per litter; jMeax 1 per ret 
,s®rl,e«. i tloa, t fotal. ,s m&M . . . ; Total; 
1 13 e 38 6.5 494 15.0 
14 IS S2 6.8 1153 14.x 
15 BO 130 6.5 1993 15.3 
16 8S 158 6.3 S6I5 16.5 
1? S5 168 6.7 2572 15,3 
18 9 S9 7.7 1125 16.3 
19 •Illuming 41 6.8 607 14.8 
Total lOS 68® 6.66 10557 15. S9 
ICoaiiattsil. OS asxt page) 
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Tabl® 67 {coatlBuedll 
g IS S 24 8.0 SS8 16.2 
IS IS 109 6.8 1696 15.6 
14 16 ISl 7.6 1852 15. S 
15 21 ISS 7.3 2432 15.9 
16 m S58 6.9 4370 17.1 
17 2S 151 6.6 8572 17.0 
18 11 81 7.4 1364 16.8 
19 .5 7.0 565 16.1 
fotal 132 930 7,05 15239 16.39 
S 12 6 41 _ 6.8 695 17.0 
13 14 98 7,0 1686 17.2 
14 12 85 7.1 1358 16.0 
15 16 106 6.6 1747 16.5 
17 1 8 8.0 134 16.8 
18 IJ? 
- -JS. 7.1 862 17.3 
fotal ie 388 6.93 6483 16.71 
1, g, 12 9 65 7.g 108S 16.7 
& 3 13 56 245 6.8 3876 15.8 
14 40 288 7,2 436S 15.1 
13 57 6.8 6178 15.9 
16 62 414 6.7 698S 16.9 
17 49 527 8.7 HS78 16.1 
18 2? SOO 7,4 5352 16.8 
19 ja $.9 1172 15.4 








_L _L _L 
+ Liffer A/o / 
o  "  " 2  A ' "3 
» f^aan of !iffersr 
^2,3 
_L / 2 3 4 5 6 7 <3 
Mean no. young per h'fier af f7 days of age 
Fig. 2/ Regresi>ion of mean gain in weighf of 
young from 4-/7 days of age on 5/re of fiffer af /7 
days. (Line dragon for Hffers tvifft 3 or more yot/ngi 
No.^ iitfers od^rved , , , , 




LiHer fJo i 
.. 2 
.. 3 
f4^an of fiff^rs 1,2,^ 
a 
_L 
fO // /2 6 7 
Month Fig. 22 Mean gain in weigfif of young from 4-n days of age, i,egregafed as, to hffer !>eries and 
to monft). 
No. inters fo/ line 
Liffer 
Mean of IHferi> 
/5 /6 , n 
Qenerafion 
Fig. 23 Mean gain in Lueig/7f of young from 4-/7 
day» of age, segregated as fo /ifter series and 
to genera fion. 
tyo. fiffers^ for /i^e—^^^ 
—I— 36 —I— 40 57 62 49 27 // 
is. r.Btl&QiiQA ..in gain ^ ao-;t.h.er 
Sai& Aa Ifiiskt 2l mmm. lam ilk M iZS. ^  Con^fcrary 
to expectetion, tlie geitt ia tli© weiglit of tlie mother frcm the 4th to the 
17tb ds;F lactfitioa showed rio correiatioa with the size of the litter 
ttaol® 68, figure 24), The regression line is practically straight. 
Sloaaker 11339) states that ••It has bsea fully aesaoastrateci that diiring 
laotatioa the motlisies loo« w<iigjit and that th® amount of this' loss de-
peaus oa the amber of young auraeS . . .** (p. 40). If one recalls that 
the meeji gala la the of th© youag d,esraa3@!i with m laersEse la 
tha a Ik® of tlie Htt®r, the failure of the gaia ia th@ weight of the 
aother to show a similar aagatiir© regression would seem to indicate that 
the total (lueatity of milk s@eret»4 -varied little, or at least that there 
was a defiait® upi>sr limit. As th® siz® of the litter iHsreas«d, ©aeh 
fQwms, received s aaaller quairtity as his "ahare". 
fh@ aeasoaal Tsriation in th© gfcia ia wsight of the niother weis 
fouad to l30 rery great (tabl® 69, figure g5)» It cea bs seea that the 
«saa gaiae -mm aach saallsr in ths sumer aoaths than ia tha vdater 
moatha. As soggostsd hy figure 35, the year was divided into two seasons 
iasludiag moaths 11-4 and 5-10 inclusive. An analysis of. TariancaJ table 
XIIIJ iadioates a hig'Jily sigpifleant differeaoe in the mem galas, 9,17 
aad 4.43 @a., for thes® two soasons. Siaoe th® youaij exliibitad no such 
se&aoaal differemces, t&ottsb the lowest mean gains were for months 7-9 
InclueiT®, th® mother aust hav® maintained h®r milk supply at the ©xpsase 
of her own body tissu®. It se«as likely that the food iatcilE® was decreased 
Tabl® 68. Mean gala in weigSat of laotiier frori' 4to-17tli day of 
laetatioa, segregated as to litter series 
of litter at 17th day 
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fabl© 69, Mesa gala In welghlt of jHOtkor from day of 
laetsitioa, segi^gated as to littar aerlss and to raiDHtk 
J Hurnber of young 9t 
titter? J StfiCoer I . ..at .17tk...tosr. . *  CodM Boco.dftd „ 
seriesJ lontb ! of J J Mean per : i X Meaa 
*  5. littarsV .fotal.. .i.... ». "yotal : M&m . . :  
1 1 8 56 7.0 498 6S,g 12, S 
E 7 46 6.6 457 62.4 IS.4 
3 12- 73 5.5 764 63.7 • 13,7 
4 9 6E 7.0 566 6S.9 IS,9 
5 9 53 5,9 497 - 55.2 5.2 
6 11 70 6.4 558 50.7 0.7 
7 S 56 6.0 338 56.5 6.3 
a 15 101 6.7 8S9 55.3 5.3 
9 9 53 5*9 542 60,2 10. g 
10 7 49 7.0 575 53. 6  3. 6  
XI 10 63 6,3 S09 60.9 10.9 
12 2 Ig 7.i5 65.0 13,0 
Totsal J lOS 683 S.fiO asf 5f3.4r7 S.47 
Z I 10 66 6*6 587 58.7 3.7 
E 7 m 6.9 41S 59.0 9.0 
's 10 75 7.6 557 55.7 UK 7  
4 9 m 6.7 506 56.2 ' 6.2 
5 22 161 7.3 leii 55.0 5.0 
S 9 50 6.4 485 53.9 3,9 
7 13 88 7.3 666 47,g • -5^.8 
8 13 80 6.g 700 55.8 3.8 
f 4 19 4.8 235 SB.8 8.8 
10 17 116 6.8 936 55,1 5.1 
11 8 62 7,a 460 57.5 7.5 
12 
.JLi S,i 947 59, £ 9,8 
Total • IS? 930 S»79 7603 55.50 5,50 
3 1 7 49 7.0 407 58.1 8,1 
g 8 57 7.1 4S9 54.9 4 ,9  
•3 14 7S 5.6 3S9 59.8 9 ,2  
4 5 S9 7..8 2i9 59.8 9.8 
5 S 3B 5.5 PSl $3.5 15,5 
6 S IS s.o 140 70.0 <'0,0 
8 <4 23' 7,7 149 49.6 -0.4 
9 3 24 8.0 106 35.3 -14.7 
10 81 7.0 171 57.0 7.0 
C CoatiMSiroa'"'asxt" page J 
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fabl® 69 (contiaoied) 
3 II 1 S 6.0 31 Sl.O -19.0 
coat. 12 ^ 5,.3 460 5?.5 7.5 
fotal 60 rm 6.47 3412 56.87 6.87 
1, S» 1 25 • 171 6.8 1492 59.7 9.7 
& 3 E gg 151 6.9 1239 l>8.6 8.6 
3 36 S5S 6.4 2150 59.7 9.7 
4 25 ISg 7.0 im 59,6 9.6 
5 37 S46 6,6 208t 56,5 6.5 
6 22 144 6.5 118S 53,8 3.8 
7 18 124 6.9 904 50.2 O.g 
8 SI S04 6.6 1578 54.1 4.1 
9 16 9i 6.0 383 55.2 5.2 
10 27 186 6.9 148S 54.9 4,9 
11 19 131 6.9 1100 57.9 7.9 
12 ^ JM 5.9 .1.S33 59.0 3.0 
f(5tal SOS aool 6. $3 17154 56,80 6,80 
fiuriag tlio stasasr aontlis tliou^h tliisr© is no ®vid@ac@ at iiaiui to support 
suck a statesi®at» 
Xa Tiaw of the seasonal variation It s®eaed adTisable to separata 
tb,s,in®aii, galaai Inti© "to© two groups» aojiths 11-4 aaS 5-10 inclusive, before 
exaaiaiag thaw for aay g©a@ratloxisl diffsi'eBces* Tli® maaa ga..lris arranged 
hj lttt«r s@rl®a aad by generatloa ar© sbown. ia ta'olse 70 and 71 and 
figure^ S6 and. 87* Ooaslderable variation in tii@ mmn gains is exliibited 
by th® geaarstions due la part to the small amber of litters observed 
in matty of th® elasisas* Inalysos of variaaoe (tables XTV aiad XV) indicate 
that tlis ijsan gains diffsr gigaificantly from oa© anotiier for montha 5*10 
bat not for aoatiis ll'»4« fh& patterns for th© t"wo groups| however, ara 
similar^ ia showing ecmp&ra.tlv®ly low i^igxir©®^ 1,1 and 1»8 gea, respectively, 
for g@ii®ratio© 14. Ia other respects they ars aot mucii alike. While the 
-3180-
fatsl® SfO, M&m gala ia w«i^t of trm. 4tii-17th dsy of 
l8ct«itioa,^ @^p@fat®d as to litt«r series ansl to 
g6n«^atioa,. aoatbs 11-4 
» Mmh'&T Qt yowag i Qflpj ,to. ftf, 
fcal3«r '' .at,, 17tli „< , .Codst « BecodAd 
00yi®@J tioa s of ** 1 Mmn per 5 I Meaa 
t I 
..littersJ Total . ,s . ,  l i t ter  „ « total s I leaa, i 
I 13 7 28 8,4 m 59.7 9.7 
14 1 8 8.0 m 56.0 6.0 
15 61 6,8 5S0 61.1 11.1 
16 SI 13f 6.6 1342 65.9 13,9 
17 1 8 S.O 71 71*0 21.0 
18 0 61 7,6 499 6^.4 1S.4 
if 4 ^ 6.0 64 44.0 14.0 
n SSI 6.69 3000 62.50 12,50 
2 ' IB 6 u 4,0 m$ 64.S 14.3 










































































































































falal® ^1. K@aa gain in weigbt of mother, 4t!3t»3.?tli day of laotatioa, 
a©gr©gat©4 as to litt®? serl®a aa4 to g@aeration», imnthn ,5-10 
s t Wmhmv 
s SeaeM-s 
s®rl©@ t tloa s 
i . '* 
»aiU®r of youag * tf, 
of t a1^,„ lftli,.,!to JD©cod«I 
litters s t M®m per t s M&m 
J .lltiiKCL i. fo.tai 
12 74 i.® 694 57.8 7.8 
11 m e»3 ess S6,5 6.5 
4 If 4»7 812 ss.o 3.0 













S IS 4*0 176 58»? 8.7 
16 la 7»6 768 48.0 -2.0 
2 14 7»Q no 55.0 5.0 
m gl4 f.a 1617 53. t 3.9 
m ISg ®.i 1122 56*1 6.1 













8 SO 6«S 507 @3«4 13.4 










11 m 5.6 ms 62.1 IB.l 
m 2-m 7.1 1790 51.1 1.1 
IS 85 e.4 732 56.3 6.3 
u Mm 6»9 1629 53.8 3.8 
4S 2m &.4 2466 54.8 4.8 




































meaa gala® ia tfe® weight of the youag {figure 25\ did not; siiow as great 
variability, It is iatereeting to aot® tiaat tlie lowast figiare ?ras also 
for g®aeratloa 14# On® mjadars if the I4tij gan#ratioa -ma inferior la 
otiitr reBp6ets as ?f®ll» In lookiag teok ovar tixa data thera ia notMng 
to iaciicat® that tiiis was tii© cas®,» 
Th,© tmna. gains in tb.® '/foigiit of tii© mother also varied witli tli® 
litter saries {tablss 69, TO, aad 71). Ia th® aaalysie of variaac# 
bassd Q& til® elassification aceordljag to litt«r series and to aoath 
{table SII) tiiese differsnoss w©ra fownd to ,b© significant, and for 
aontliB 11-4 ia th® classiflcatioa eiccordiag to litter series aad to 
g@3g#»tloa (table XI¥) higiily signifieaati la the latter classification 
for mmths 5-10 (tabl® W) the differsaoes wars not as and. ware 
ft:3>tii|d to b@ oon-aigttlfloaati The usual waight pattern la relation to 
th® littar seriesi hovim&Ti -was practically reversedj tlie iil^est gains 
ia this iastanc® being fottad for llttsr 1; fMs relatively higli figure 
is lexical and to be sxpeeted sine# tlx© famal® rata at the birth of first 
litters ted not rsaeii»d tlieir full adult size and were continuing to gro . 
The growth Impetus Wfts evldeatly euffioiant to carry thm. tiirougji periods 
of laCtatioai Sloaaksr (19159) also obaearvsd that yoiuig mothers oould 
nurs® tli®lr youjDg fdtli smek Isss los® of weight i In motliers wboss ag« 
averaged 4S? daya tie wlglxt loss was nearly double that in thos® whoa« 
aga averaged 270 days* 
Sloaa&ar {1939) found that tlie wsi|^ lost by ttia motiisrs during 
lactation varied vdtii the |j©ro®ntage of protaia In tlx© diet as follows: 
pTOtela i,.te, 
sim%.,:%.Mm. ? .Vm.&mt 
10. s 14.64 ?,82 
1.4,2 16.95 8,03 
18.8 12.50 5.8g 
22,2. 7.92 5.?.S 
Sfi.S 14.40 6.4® 
•ffiia differences are sot great 'but Slonajcer coricluaes that' th© mothers 
la til® two gfcmps r®c®ivl3ig th® saallsst aaouats of protaia were lesB 
welX a'bl® to aiirs® th,®!!* youi^. Attention should be called to tli© fact 
tlist all of BlomkeT^ss aeaa figurss reprssent weigixt losssa. In tli® 
present study,, aaay i»>3lTiduals sliowsd. loss in w@igltt, practically 
sll of the ra&m figures Mpreseat wlgM gains, 'Jh© average ^in for 
tliQ firat litttrs itas betM&m six and sst«q graaa, DuriiJg th® 
nfiater moatlis tb® itotli®ys gaiasi m, awrag® of 12,5 grams while lairsiiig 
theiiT first lltt#rs.. 
Wmn obserTatioas oa a amall amber of aalaals, Maccmbe? {193S) 
BOted am. mm gfeataj* Tarlatioa of tie wei^t of the laotlisr Mth tli® 
percemtage of protsia ta th® <llet. Bis figures are as foilowsi 
froteia 't oft ' gala * M©aa weight of yotmg 
1. Iltt.Qra 5 for 21. , .1, , ..at .21 ..davs 
SO.i S -4,0 36.2 
ie.8 6 -19.S Si.S 
IQ 6 -40,S 30.1 
0 S -74.0 19.8 
It is veiy ©Tldeat that Isi tliis cae® the weight of the young waa la^iatained 
at th.© ©xpeass of %h® J8at@raal organism. 
-^ 14-
Mean of /itl€rt> 1,7,% 
Fig. 24 N nth dra^^n 
2 3 4 5 6 7 a Mean no. c^oung per hHer ai /7//> doi^ of /ac/a/zor) /^Ggres>t,/on of noeon ga/r) m ^e/ghf of mother from dO(^ of /ac fa f/on on 3/zc of //ffer af f7if) drju ff jne for f/ffer-5 w/ih 3 or more (^oun<^.) 
A/0 odsf^n/cd 
J- - ,  -  - J  _ ^  ^  ^  



















^'L'ffer no / \  / 
z - : f V 
•Mean o{ /itteri, 12,'b 
1 1 1 1 1 1 
\ 
\ J \¥]rJ 
1 1 1 4 a /O J! /2 6 7 Monfh Fig 2b Mean go/n m viJetghf of  mo fher from 4fh Hfh day hc/a^ion, segregated fo hifer series and to month. tJo. i/tterp fo! _ -
" Lifter Klo /  
- ' •• 2 
- • "3 
^Mean of LZ3 Mean of titterst.2. 
^ 19 /3 /<? Generation Fig. 2b t^ean gam in m/ / .  of mother fronn Fig ZT Mean gain m njt of  mo/tfer from 4,th-nth day of iactation segregated 4t^'l7th of facfatiori i>egregotedto to ti f fer series and to generation, mor^h/t-4. Iif i«r series and fo generation, monfh S-/0 tJo. mofheri> for /'me 
1 r — ^ Zt 45 26 25 35 /3 34 45 iO 
.158-
mu QQMGWBlOm 
fh.© aeaa amtiep of jQvmg, rats bom per litter was found to be 6.S, 
based on tlw data froa 1154 litters# Tlie mBad number "bore per litter 
mm mailer during aoEths '? to 9 laelmslTe tbaa for tlae rsmaiadsr of 
til© fear. II iacreasea with tix© passing g«iieratioiis aad'was greatest 
for th® s«ooaa litt«r of th© s«ri«s* 
Tii0 laaaii a^mber of young rats r®ar®.d p«r littei^ was 5,1 ift-the,'' 
'•n 
flS litters studieai th® meaa perceatage reared^ 73.6, the jsean 
ismber aa4 pereeatag© rearsi were greater for th© sujmer months, 3 to 
8 laelusiir®, thaa for tlis winter moatiis, 9 to 2 iaclusive; th&y la-
ci-fased idtii th.® passiag gaaerations, 5h© mean number of young reared 
imB greatest for tii© s®-coBd litter of the series, the percsatage of 
yoT^ reared least for tiie first litt®r of the series. The percentage 
of yotmg rearad iacreased as the sis® of tli© litter increas®d| this in 
spite ot.tb® fact that the la'rge littars were reduced to include only 
eight jmm* 
fbe -mm. birbh ¥i®lgiit was 4..81 gsa* la the 516 litters studied, 
incluAiag litters 1 to 4 of the series* It did act rary Bigrdficantly 
either with tli© g®a8o» of th® year or th® litter series* Tlie iseaa 
weigbi ti®cr0as®d as th© siz® of th© littei' inoreased. It was M^er 
in th® sarly aad late gett«ratioiJS sad lower in the intermediate 
18«-
g&mmtiom* 
fil® mm wtlgiit of yoTiug at 21 Mjb of age was 30»11 in tlie 
440 .litter® ffludisd, iaolmding littsips X to 4 of the series. The 
weight at tbt® &g® TIBS b«t little affected by the season of the year ... 
aad Mi 006 Tary si^ficaatly froaa gsaeretion to generation. It 
iacT@as®a with the litter series as4 decreased as the size of the 
litter iacreaaed# 
fhe aeaa wight of the yoraag at £8 day® of age was 48.80 gn. in 
the 345 litters sfttdie4» iaelmding litters 1 to 5 of the ssrie®. It 
shewed ao si^ifleaat variation either with the seasoa or the genera-
tioa* It iacreaaei idth the litter series and aeoreasea as the size 
of the litter iaoreai^. 
fhe soaal le»®th of the oestrus eyele ia 2?5 rats as iadicatet 
hy the ssode ms five dayw# fh© aeea length inereased from 7.7 days 
to 44.3 day® a® the age of the rat increased frc« the period inoltiding 
0 to ISB days t© the iseriod including 648 to 730 days# fhe meaa'smber 
of days elaf®lag trm part.writloa t© the asact oestrus ms 51,5, 
fhe fertility i»r c«at nas lower for first litters than for the 
raaaliiing litters of the series, Q1,S as against approxiiaately 95, 
Seneratioas 19 mA 20 shcfsfed sigaifioaatly lower fejrtillty per cents, 
6S:,t «ttd S9..4 resfeetiTely, la first litters. Of the total wraiber of 
ESS rats observed, six were fo-and to be sterile# 
fhe asan age at the opaaiag of the mglna in 223 rats was 41. S 
4a.f»| the sge at first oestrus, 47«f days, fhe mean age at the 
•15?-
fiwt isosittT® mating of £13 rats was S6,8 clays* Tlse meem leBgtii of the 
raprofaetife apaa ta 112 rata w&s 19?«1. days; tiie longest span-t 413 days. 
T-fe® l&%00t age at liiicjli oestras was o'&serred ms ftt days. The loiig;est 
lif® spsa ia 51 tesmlB t&ts m.B 1103 flays* 
The ImplamtatioB, per cent was fouafi to be 89,8j the placental per 
o«»l, 90,5, fii« aojesaal leugtli of gestation peilod as indicated "oy tli® 
aodft.wBS 22 -aays, a sli#it laereasa beii® aotsd with, each suecessiT® 
pr0gajaa#f, 
mean gain In tb® •weight of •tke yoxmg from 4 to 17 days of aga 
naa used as o'H© of the indexes of lactation. This gain. showQd ao sigai-
flcaat smmntsX rariatioa. It varied sigaifleaatly tt<m gsaeratioa to 
g®a«ratioB, tli® lowest figure l>®ing 15»1 ga„ for g®aer8.tio.a 14», th® 
Mgiisst 1S%9 aad 16,8 gB, for geaaration^ 16 aa<3 18 respect iv»ly« 
It laereased witi tiie litter series aad d®ei^asM aa'tii® siae of the 
iacrease^# 
fl^e mm gaia ia tli© -s-eigiit of t^e motlisr from the 4th to th® 17tli 
day of lactation -was usM as a aecoatl index of laetatioa. It 'was fovujd 
to Tary stgalfieaatly with tk® seasoa, being 4,4S g&» tor th® stimer 
skoatlis S t# 10 ia.clttsivg aad 9.17 gsi, for tli© wi»t@r laoaths 11 to 4 
ia«Amaiir®, G#a®i?attoa: 14 ex;-iibit®a tt© lo-w Taluas of l».l aad 1,8 ga, 
for tbe svmmr wl»t©r laoatlis reapeetivsly, 1.*l3.e ffleaa gain decraaseft 
%h® liltsi? mviBB* It siiow®4 ao correlatioa with tke size of th® 
littw. 
F«il# albiao re:ts aormally ©xiiibit grsat variability ia tliair 
reproduoti'?® aad lactatlag boliaTior, Before dejeadable eoncl-usioas 
•15S* 
eaa 'b® drawn fro® «aEp.sri®@ntal data suitable tests should be applied 
to d@t®miiie tlie sigftifisanc© of tlie variation. Ivan with such tests 
a larg® lajtmber of aaiiaals from %hle:h to draw conclusioas ivould seam 
tO' offer an. aljsoet iiacsssary saf»guara. ia tiae interpretation of 
resKilts, 
All of the criteria xiserl for judging tii® reproducti-r© end lactat-
lag ability of the f®ial® albiao rat w0p@ not affeetad alik© by th® 
changing seasons, the jjaasing generations, or th# Ittter series. Ia 
g0ii!®ral, the litt®r series ©©saed to exercise tlj,© grsatest influence. 
In r©gai'«l to txi© growth and mortality of fclie foung the size of tlie 
littsr also sliowed a marked ©ffeet. 
-ISf-
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faMa I. S«Biber of youag ia r©duc0d litters, nimber reared, aad percortfe-
ag© reared, moalite 9-2 ittelusive, segregated as to litter series aad 
to geaeratloa 
Mtter I Seneraipl Htjaber 
s@rl@0 { 
„  n  ,  f ,  
of fomg s 
9t ypw 
tioa "1 of s 
i litters i fotal 
J Meaii per 
t litter 
t » Mea^jper 
ll^er 
s Per 
7 6 29 4,7 ^ 9 1.5 31.0 
8 10 65 6.S as 8.3 35.4 
10 41 279 6.S 181 4.4 64.9 
11 1 8 8,0 7 7.0 87.8 
12 9 71 7»9 3fi 4.0 50.7 
IS 14 m 7.1 4$ 3.3 46.5 
14 a 16 8.0 @ 4.0 50.0 
,15 m 167 7.0 Sg 5.1 75.1 
16 7 44 6.S 37 3.9 61.4 
If S 44 5,5 5.0 90.9 
18 17 117 S.9 70 4.1 59.8 
19 E 16 8,0 IS 6,0 75.0 
2d 20 1S4 7.7 8? 4.4 56.5 
16i um 6,® 668 4.1 60,2 
i 1 8 8.0 3 8,0 100.0 
? IS 8? 6.7 51 3.9 58.6 
8 11 8E 7,5 45 4.1 54.9 
9 s 16 8.0 IS 8.0 100.0 
10 43 303 7.0 SOO 4.7 66.0 
U 11 80 7.S 74 6.7 92,5 
15 1© 78 7.8 72 7.2 98.3 
14 S 59 7.0 30 6.0 76.9 
IS gg 170 7.7 131 6.0 77.1 
1? u 177 7.4 ISS 5.2 70,6 
18 7 55 7.9 29 4.1 52.7 
19 g® 805 7.0 171 6.6 83.4 
go as 1S$ 7,4 151 6.0 81,E 
a 8.0 
. II |8 8.0 100.0 




T&Me I (costlnued) 
3 g I 6 6,0 © 6.0 100.0 
? is B$ 6,3 55 4.g 67.1 
8 6 g9 4.8 11 1,8 37,9 
f S $6 6.0 SQ 3.3 55,6 
10 IS 125 6.S 89 4.9 72,4 
11 8 31 7.0 8 2,7 S8,l 
IS 14 101 7,2 80 5.7 79.2 
IB Z & 8.0 5 5.0 62,5 
14 U 101 7.S 77 5.S 76.2 
15 IS 03 6.9 70 5.8 84.3 
16 4 19 4.8 0 0.0 0.0 
17 6 45 7.5 19 3.2 42.2 
19 10 76 7,6 73 7,S 96.1 
SO ---& 3*© 
Total 114 764 6.7 536 4.7 70.2 
1, S, 6 2 14 7.0 14 7.0 100.0 
4 3 7 32 19® 6.8 115 3.6 58.1 
8 27 176 6,5 79 2.9 44.9 
9 8 SS 6,S M 4.5 69,2 
10 log 7QS 6.9 470 4.6 66.7 
XI 4 89 7,2 15 S.8 51.7 
IS M m2 7.4 190 5.6 75.4 
13 85 185 7.4 US 4.9 66,5 
14 21 156 7,4 ilS 5,5 73.7 
15 88 420 7.2 323 5.6 76.9 
16 11 63 5,7 27 2.5 42,9 
17 38 266 7.0 184 4,8 69.2 
18 24 172 7,2 99 4.1 57.6 
19 38 297 7.8 256 6.7 86.S 
20 51 374 7.3 261 5.1 69,8 
21 1 §. 8.0 g. 8.0 100.0 
Total iM 3367 • 7.1 2315 4,9 ^.8 
W f M i  T M . B  tabl# fuamislies data tor fi.pii'e 5. 
-167. 
II. Iwtjsr of yotmg, la reduced litt«rs, awobar reared, aM percent-' 
ag® r@sr©d, moaths 3-8 incluslt"#, s^r^t®d as to litter series and 
to g©jE»ratioa 
i i 
s S.eaera-s Swtber 
series t tloa t- of 
^ ,f,uiiaa 
teatoer of jamg ^ 
s Meaa^fer 
I , Mllftg,, 
„ , al., , 
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J80$l« 'fiiia taMe ^ fumiabes data for figura 6, 
-XS9-
fabl® III. Smbsr of youag in rsdueed litters, nMmb@r reared, and 
p#re«tag« reewd,. g©ii®ratioiis 10-17 iselusir®, litter sizia 
greater titas 8, eeg:ragat©d as to litter series and to laontli 
I '* i Mmib0r ot yotiag 
Mtter J ! V„l.a, 
series t MoaMk i ot t 5 M&m p&r 
i 
: Mean pert Per 
litter i Total I lititi©!? • cent 
8.0 19 2,7 33,9 
8.0 3 1.5 18,8 
8.0 43 5,4 67.g 
8.0 54 6,8 84,4 
8,0 26 5.S 65.0 
8»0 53 5,9 7S,6 
8^0 28 5.6 70,0 
8.0 55 6,9 85,9 
8,0 40 5.0 63,5 
8.0 91 7,0 87,5 
e,o 91 6.5 81,2 
8.0 66 6,0 75,0 
8«0 5it 5,8 72,6 
8,0 13® 5,7 70,8 
8,0 m 5,3 66,7 
0.0 SB 7.6 95,0 
S,0 3S 7.0 87,5 
8,0 125 6*9 A CO«a 
8,0 55 7,i 9s,a 
8,0 fe 6.5 81,2 
8*0 61 6,8 84*7 
S.O 15 7,5 9S*8 
8,0 ISO &*S 77.4 
8*0 73 6*1 76,0 
8,0 m 7#! 89,1 
8*0 w& 6*8 8l*i 
8*0 S5 7,9 98*2 
8,0 76 6.3 79*2 
8.0 96 6.4 80*0 
8,0 38 8,0 100*0 
8.0 2S 7,3 91*7 
8,0 16 5*3 66*7 
8.0 8 8*0 100*0 
8,0 16 5*3 66*7 
8,0 40 6,7 83,3 








































































IContismed on, aexl pag®) 
fatol® III (eoatinued) 
3 
oont, 12 Xk -JSl S-0 65,0 
Total 66 5M 8.0 «4 6.4 80,S 
4 1 1 S 8,0 8 8,0 100.0 
3 4 3g 8.0 SO 5.0 6S,5 
4 IB 9® 8,0 87 7.S 90.6 
5 15 120 8.0 99 6.6 88.5 
6 4 3S 8.0 SS 8.0 100.0 
7 8 40 8.0 B2 4,4 55.0 
8 1 0 8.0 8 8.0 100.0 
f 1 8 8.0 8 8.0 100.0 
10 S 16 8.0 8 4.0 50.0 
IX B 16 8.0 14 7.0 87.5 
^ -Ji ^ 8,3 
Total SO 400 8.0 K)8 6.2 77.0 
1* S, 1 39 312 8,0 218 5,6 69,9 
S, & 4 2 S3 184 8.0 1^7 5,S 69,0 
3 3S S56 8.0 im 6.S 77,0 
4 89 232 8,0 208 7,2 89.7 
5 41 3^ 8,0 S7g 6,6 82,9 
§ 83 184 8,0 156 6.8 84,8 
7 25 184 8,0 136 5,9 73,9 
8 SI 168 8*0 140 6.7 83,3 
® 17 136 8,0 103 6.1 75,7 
10 m 304 8,0 240 6*3 78,9 
11 m &m 8,0 178 6.4 79,5 
12 -ja. 320 8.0 234 5,9 73.1 
Total 354 S83S 8,0 2209 6.S 78.0 
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table I? (Gontimed) 
'S 7 4 5g 
8 3 24 
9 B 16 
10 15 ISO 
11 3 24 
IE 11 88 
13 11 88 
14 10 80 
15 13 104 
17 3 24 
IS 6 48 
19 8 S4 
go S 
-M 
Total 91 728 
li S, 7 17 136 
k 5 8 11 88 
9 5 40 
10 SO 480 
11 s 9B 
IZ S3 264 
Its 36 238 
14 57 89 S 
15 45 300 
16 47 376 
17 37 29$ 
18 28 224 
19 66 5S8 
20 39 31S 
SI 
-JL 8 
Total 471 3768 
8.0 24 6.0 75.0 
S.O 23 7,7 95.8 
8»0 14 7.0 37,5 
8.0 100 6.7 8S.3 
8.0 24 8.0 100.0 
8.0 71 6.5 80.7 
3.0 75 6.8 85.S 
8.0 57 5*7 71»2 
8.0 89 6.8 85.6 
8.0 8 2,7 3S.3 
8,0 35 5.8 72.9 
8.0 61 7.6 95,3 
B.O 10 8.0 100.0 
S.O 597 5.6 82.0 
8.0 107 6.3 78.7 
8.0 65 5.9 7 c. 9 
S.O 53 6,6 82.5 
8,0 352 5.9 73.S 
8.0 63 7.6 94.4 
S. 0 2S3 6.8 84.5 
8.0 819 6.1 76.0 
3.0 219 5.9 74,0 
8.0 29S e.fj 81,1 
8.0 298 6.3 79.3 
8.0 230 6.2 77.7 
S.O 196 7.0 87.5 
8,0 469 7.1 88.S 
8.0 256 6.6 82.1 
8.0 8 B.O 100.0 
8.0 3035 6.4 80.5 
TO'St fhi© table- fumishe-s data for flgur« 9# 
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Table •?. Ntmbar of yoxmg in roduced litters. nuffiber r earsti, m-i percen 
Egs reared» litter size greater tlisa 8, Kionfiis 9-2 xncliisiYQ » 





» Kumber cif yoiusis 
L i t t a r  '  Geneya-t ihnabar >„ "1 Yi .iU.Ark^— Mii^ iifflnrrti *©cl. 1"^ fc't(©T*S ,, PW&pfl s>S' 
series : t i o n  I  of i « Moan per t Mean, per : Per 
*. SQ^BI.. t l i t t e r  Total : cent. 
I ? 1 8 B.O 0 0.0 0.0 
10 19 152 s » o  117 6 . 2  77.0 
12 7 56 3,0 56 5.1 64.2 
13 10 80 B.O 46 4.6 57.5 
14 E 1§ a . o  8 4.0 50.0 
15 11 38 71 6.5 80.7 
16 'i./ 24 s.o 8 S.7 S3.3 
17 5 84 a.o 24 3.0 100.0 
18 8 64 8,0 62 7,0 96.7 
13 le 8.0 12 6.0 75,0 
20 118 8,0 75 5.2 55.2 
fotel " 80 640 8..0 457 5.7 71,4 
»? 7 5i s.o 45 6.4 BO, 4 
8 7 56 8.0 34 4.9 SO. 7 
9 I 8 8*0 S 8.0 100,0 
10 m 208 3,0 135 b,£ 64,9 
12 9 72 0»Q 71 7.9 9A,6 
13 9 73 8.C 66 7 . 2  31.7 
14 4 9.0 24 t>.0 75.0 
15 KO 160 S.O 124 6. S 77,5 
17 16 128 3,0 96 6.0 v5,0 
18 5 40 ^i,0 29 v),8 73,5 
19 S4 i9S S.O 160 a.7 a-3,3 
£••0 13 15S B,Q 136 7.S i:'3.5 
31 1. —3. 8.0 .. ..3- b.O 100,0 
2ot al 14S 1184 B.O 9 m 5.5 ?9.1 
CCorrtiaued or aaxfe page) 
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TabX# ? CeoatiBued) 
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lOTli flais taM® fyOTdslies data for flgoar# 10» 
Ta'ble ?I. Suia'oar of youag ia retoo®d littars, samber reared, and percent­
age reared, littar sis;® greater than 8, aoaths 5-8 inclusive, 
ssgregatsd &s to litter series and to genamtion 
: lumber of foxmg 
Litter ' Gea@ra-S WmhBT V ia reduced, litter ; Hmaber of youns i •sarM, „ 
series s tioa i of i » i Mean per » « : Mean per J Per 
I i litterst. .litter t. f.otal s litter : 
1 7 5 40 8,0 58 7.6 95.0 
8 1 8 8.0 8 e.o 100.0 
9 2 IS 8.0 IX 5.5 68.8 
11 2 16 8.0 15 7,5 33.8 
12 2 16 8.0 14 7.0 87.5 
15 1 8 8,0 0 0.0 0.0 
14 10 .80 8.0 55 5.5 68.8 
16 15 120 8.0 89 5.9 74.g 
1? 13 104 8.0 86 6.6 32.7 
18 S 16 8.0 14 7.0 87.5 
19 S6 g08 8.0 196 7.5 94.2 
20 32 8.0 3X 7.8 96.9 
Total 8S 064 8.0 557 6.7 83.9 
g 11 4 32 8.0 29 7.S 90.6 
IB 4 nro wpj 8.0 21 7.8 96.9 
13 5 40 8..0 32 6.4 30.0 
14 11 88 8,0 75 6.8 S5, S 
15 1 8 8.0 8 8.0 100.0 
16 29 g.3g 8.0 EOl 6.9 86.6 
17 2 16 8.0 16 8.0 100,0 
18 7 56 8.0 56 8.0 100.0 
19 ,6 8.0 6.7 8S.3 
Te^tal 69 552 8.0 438 7.1 B8*4 
S 8 S S4 8.0 25 7.7 95.8 
10 8 64 8.0 55 6.9 S5.9 
11 S 16 8,0 16 3.0 100.0 
IS 1 8 8.0 2 3.0 25,0 
13 n 88 8.0 75 5.8 85.2 
14 s 16 8,0 e 4.0 50.0 
15 5 40 8.0 34 6.8 BS.O 
18 
-1 S.O 5.8 7S,9 
fotal *-?C5 ^4 8.0 248 6.5 81,6 
Tcoiitimiea on "^xt"page'|" 
fabls fl ( 
7 S 40 8 , 0  38 7 , 6  25,0 
8 4 3g 8 , 0  SI 7.8 96.9 
9 8 16 B.O 11 5 , 5  68,8 
10 8 64 8.0 55 6.9 85.9 
11 8 64 8 , 0  60 7 , 5  93,8 
12 7 56 8,0 47 6,7 aa.s 
13 17 136 'S.O 107 6,3 78,7 
14 S3 184 8,0 13 6.0 75.0 
15 6 m 8.0 42 7.0 87.5 
If 44 353 8,0 S90 6.6 82,4 
1? 15 120 8,0 lOS 6.8 85,0 
18 15 120 8,0 105 7.0 37.5 
19 32 P56 8.0 536 7 , 4  9 2 , 2  
20 
,  1 ,  
, 3g s,0 
-a. 7.8 96.9 
190 ISSO 8,0 1S93 6,8 S5,l 
IKSflJ fMs tabl® tnmishMB data tor flgur® 11# 
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fftbl®. fll. w«iglvt of young at Mrth, gmoTRtiom 10-17, 
ciasslfied aceordiM to litter seria® and to iaoatb, 
* 





1 1 2 J 
. ,,, 1 
3 1 4 t t 
t Sm. t 
1 4.8g 4.73 4.7S 4.80 19.07 4.77 
2 5. Of 4.78 4,8® 4.96 19.65 4.91 
3 4.91 4.t7 4.07 4»i8 19.S3 4.81 
4 4.84 5.01 4.75 4,70 19.28 4.82 
5 4.75 4.83 4,8t 4.S6 19.13 4.78 
e 4.90 4.9S 4.6@ 4.80 lt,S4 4.34 
7 i.fS 4.7t r>,oo 4.8t 19. SI 4,90 
8 4.99 4.8© 4,9® 5,oe 19.89 4,97 
9 4.95 s.u 4.S8 4»§0 19,24 4. 81 
10 4,0a 5.04 5.17 4.77 19.80 4,95 
11 4.«€ 4.84 5.06 4.39 18.9$ 4,74 
IB 4.i0 4.M 4,87 4,S6 lf*lE 4.78 
Sa» 58.Be .^&8 BS.lg 57.17 g3s,a 
X®aa 4,86 4.89 4,84 4.77 4.84 
loalysia of "^axi'aae# 
Soiire® of I 
Stella,...,,! 
D@gmm of i Sim of I 














Tabl® fill, MsaB of joMtif, at birtli classified 
aeeordi»g to litter aeries and to generaiion 
• 
• , 5 5 
0ea®ra- t 1 t 8 t 3 : : 
•.tlaa 1 SSE*. S fflU I, m.» i. Sum,,,..J, Mean 
6 fun 5.50 5.00 16.E1 f).40S 
7 5.24 4.90 15. g5 5.083 
a 434 4,85 4. SI 14»38 4.79S 
9 4.a« 5.0$ 4. 68 14. 5S 4.853 
10 4.6f 4,70 4.70 14.07 4.6t0 
u 4,90 4.?0 4.88 14,28 4.760 
18 4.S3 4.81 4.84 14.4JB 4.8B7 
13 4.90 4.70 4.77 14.45 4.817 
14 4.80 4.81 4.8$ 14.47 4,8SS 
15 4.66 4»77 4*80 14. SS 4,74S 
16 43S 4.90 4,9S 14.71 4.903 
17 5.14 5.18 5.00 15. Sg 5.107 
18 5.01 4,77 4. SO 14.58 4.860 
19 S.Xfi - 5.13 5.02 15.30 5.100 
20 0.00 5.00 5.00 15.00 r5.ooo 
Sum 74.16 7S,7§ 221,B9 
Msm 4.959 4.944 4.8S0 4.91S 
JkmljBia of fapiaass# 
Soars®, of t Degrees of t 
TOXlfeliffa i,., 














fa'bie 1X.,» lean, of yo^ag at Ml days of ag®, generatioas 
elassifl®ft aesortiag Iso litter s®rl®s aad to aoa-fek 
i . .LlMa» s.eri«fl i' f 
t 1 1 S 1 t t 4 1 i 
Moatk : «au. ..s . 1 . f 
1 S9»§ t9.,4 S».0 29 »9 U7.4 S9.S§ 
S 30,S m,4 0O#9 34»5 184.1 31»02 
5 2%& 29*5 £S,.3. 3K,0 I20,3fc 30.02 
4 m.a 30,5 31.0 igs,® S0,90 
S S1.S si.t 32#g 185.9 31*48 
$ m*4 3a.»s 33»9 lg5.S SI. 45 
7 $1,3 33. S S5,.S 130,7 32.68 
8 z%$ Sl,4 Sl.f 3S.9 1M»2 S1.SS 
9 29 a S0.4 E0*1 S?.S 126.fi 31.65 
W 8® ..4 29,® m.S 38.8 U8,S 39* se 
11 2i*a. S9,? 40. S 30»2 Igf^O S1,7S 
IS m,2 30*3 g§.0 lis.g 89.0S 
Bm m.,:7 364,4 380.2 S87*© 14SX.0 
M&m B -^,U SO.g? 31.SS SS.SQ 30,87 
iusXfSl® of ^aayiaii©# 















X» Meaa w@igh$ of yovag at SS days of ags, gensratioas 
10-30, Glassifled according to litter seriea and to aontb 
* 
* L.it.t,sx>. .,ia®rie,s. . i i 
I 1 I S J S { 5 
Month : sa., t a. '* ^1, : Sm ; Meajtt 
1 44.8 51.7 47.9 144,4 4a,x 
2 43.? 54.5 52.5 155,5 51,8 
3 46,7 49.1 49,6 145,4 48, 5 
4r 44.0 51.7 46,1 141,8 47,3 
5 40,5 49 .a 52,4 148,7 49,6 
6 45.7 52.S 50.2 l-^,! 43,4 
? !30»5 51.6 (49.8) 151,9 50,6 
8 47 »S 49,9 64,7 1®S,1 54,0 
9 4t,9 47,1 46,9 140.9 47.0 
10 46»4 48,8 46.4 143.0 47.7 
U 44.9 43.1 51,9 145,9 48,g 
1£ 50*8 48.8 53.8 152.8 50.9 
Sm 562.8 605.5 614, g 1780,5 
Seaa 46*90 50. g9 51,18 49.46 
Malysis of Varlaae® 



















Mot®: Figiiir© in psirentlieses represents tixe mean for tiie litter, mioii 
ms used to fupply tli® misstng figux®. 
-iSl-
fabl® 21» Mean gain ia weigbt of young from 4«I? aays of ag® 
olassifiacl accorfliag to llttar seriee and to month 
. Lit tar, .series i : 
I s 2 ; 3 I I 
Month • t ! Sm i 
1 
• •• , 
U.7 17.7 17.8 50.2 16.73 
2 I?.r5 13.9 15*2 48.4 16.IS 
T? 17.0 16.3 17,4 50.7 16.90 
4 15»6 17.4 16.7 •49.7 16. S7 
f) 15,7 16,7 18.9 51.5 17,10 
© 14,5 17.0 16.4 47,9 15.37 
7 14 *9 ir>» 3 (16.7} 46*9 15,65 
8 14,8 16. g i4#8 45,8 15,27 
9 15.4 16.2 14.3 45.9 15,30 
10 14.1 16.8 1®.? 47.6 15.87 
11 15.1 16.0 18.5 49.6 le.ss 
IS le.i 13.3 16.8 48,S 16.07 
Sim 185.2 19S.S 200. E 582,S 
Meaa 15.43 16.40 16*68 16.17 
Aaalysis of ¥ariaaee 
Sourc® of Degress of i S«i\ of : Mean 
I , OTUMt 
To1;.al 35 
Hoatte 11 









fabl® HI* Ms-aa gaiJi ia of fouag from 4-17 days of age 







sm. . J,, 
3 t 
.mm . , .J, , Smi 
« 
» 
. ; Mean. 
12 {15.4J IS.S 17.0 48.6 IS. SO 
13 13,0 15,6 17.2 45.8 15.S7 
14 1^*1 15.5 16.0 45.4 15.13 
15 15, % 15.9 16.S 47.7 13.90 
16 1S,5 17.1 Ug.7) 50.3 16.77 
17 15.3 17.0 16.S 49 »1 16.37 
18 16,3 16.8 17.3 50.4 16.80 
19 14«8 16.1 (16.7) 47.6 15.87 
S«a 1£0,7 1£K).0 • 134. g 384.9 
1®6» 15.09 16.25 16.78 16.04 
toalyaia of ?erlanc9 
•Somre# of '* 
. .. mrlatlQa,, , 1,, 
Bagrfflas of i 
. s 
Stsm of } 
. .sfluaxss... . i 
M®en 
, eauara 
Total SS SS,S5$S 
Gaaaratloas 7 8.1389 1.1604* 
series S 11.9324 5,9658** 
14 &.S00® .37149 
»iS3-
faM® Sn, l®a» gala i» wsiglit of' motlier fr<m, day of 
laetatlea, eXassift#4 acccrdii^^ to lifet®y s©yl#0 aM 







•4® •3000 m a4'!'0 m E465 181 8-935 59.1? 9.17 
m msf f"? 4133 17 147 131 S219 54.43 4.45 
105 6139 1S7 fm^ so MIS SOS 17154 
58»4f m,m 56»87 56.30 
5*S© 1.8? S.80 
Analysis of Taj»iance 
^tire© of s "B^erm of t $m of i Mesa 
,.l.„.,,i.„.fe^to I. , iffMgft 
fotai 301 
S<!i&80as 1 






Table XIT, Aaalysis of Tarlaace of meaa gala ia weight of laDther 
fToa daj of lactatioa,, classified acoordiag, 
to litter series mA to geaaratlom witMn 
litters, -ffloaths 11-4 
So-ure© of ; Begr®®.© of t Sm. of i M@aa 
.mAbMM. . n i n ,  .. L .as»iM„n, ^ sfflssa 
T?y6al 150 9S01^5g 
fitters S 785*75 592.88** 
9@a#rations 
witMa littsrs 1# 1033.03 64.5$ 
I»or 13g 768S.74 fS.fO 
fable 1?, AmlfsiB ot vaMaaea of asaa gala ia weight of raotiiey 
ft-om 4tli-^17tJi day of Isetatioa, classified accoa?dlag 
to litier series aad to g©ii»ratioii witMa 
litters, Boatlis 5-10 
Source of : 
. vartatioa t.... 





.,J.„., aouar# „ 
fotal ISO 1396S,02 
Mtters g 94.89 47,44 
Saa«ratioa® 
wltfela litters IS siss.ss 177,40* 
liTor 13® 11739,:g7 86,* 32 
The alassificatloa., •*6®tt@rations withia litt®ra" was necessary 
•bece:as© of aissiag data for tBT%Bin generations ^tida esEdfc 
litter of the fisriss. 
